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(57) [Abstract] 

[Problems to be Solved by the Invention] 

To decrease treatment tank at time of water treatment of 
polyester chip and thesoiling of pipe , transparency and mouth 
part crystallization of bottle beingsatisfactory, generating 
mold fouling when forming, offer difficult polyester chip , 

[Means to Solve the Problems] 

water treatment doing polyester chip in treated layer , with 
polyester chip which itacquires, fme content of said polyester 
makes 20 ppm or less . 
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Claims 

(Dy7-(>tRii< 20ppni &LTX'hi>zt^<im 
/K'JXX-t;U*<. 0.55-1.30 TV'J'Vh 

ct^^tmi-r^iS^iS 1 igKa)7K'jx7.x;u 

Specification 
[0001] 



[C!aim(s)] 
[Claim 1] 

water treatment doing polyester chip in treated layer , with 

polyester chip which itacquires, fine content of said polyester 
is 20 ppm or less and polyester chip . which is made feature 

[Claim 2] 

polyester , main repeat unit of intrinsic viscosity 
0.55~1 .30deciliter /gram is polyester which configuration 
isdone from ethylene terephthalate and polyester chip . which 
is stated in Claim 1 which is made feature 

[Claim 3] 

polyester , main repeat unit is polyester which configuration is 
done from ethylene naphthalate and polyester chip . which is 
stated in Claim 1 which ismade feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 
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2003-7-22 

As for this invention, it regards polyester chip which is used 
for one for film , sheet molding etc with bottle as beginning, 
furthermore details aresuperior in transparency and 
crystallization control characteristic of molded article , when 
forming regard polyester chip which mold fouling is difficult 
to occur. 

[0002] 

[Prior Art] 

As for polyethylene terephthaiate or other polyester , because 
mechanical property and chemical property are 
superiortogether, industrial value is high, is used widely as 
fiber , film , sheet , bottle etc. 

[0003] 

As material of flavoring , oil , beverage , cosmetics , detergent 
or other vessel , various resin is adopted according to types 
and its use objective of fullness contents . 

[0004] 

Because among these polyester is superior in mechanical 
strength , heat resistance , transparency and gas barrier 
property ,it is a optimum as material of vessel for especially 
juice , chilled beverage , carbonated beverage or other 
beverage filling . 

As for polyester a this way supplying to injection molding 
machine or other molding machine , preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified geometry and the drawing blow molding after 
doing, shaft of bottle thermal processing (heat set ), it forms 
in hollow molding vessel , furthermore mouth part of 
according to need bottle thermal processing it is 
general(mouth part crystallization ). 

[0005] 

However, cyclic trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in exhaust port , exhaust pipe 
of gas of mold interior surface and mold . 

[0006] 

In addition, polyester contains acetaldehyde which is a 
by-product . 

When acetaldehyde content in polyester is many, container 
which formed from no won and in addition also acetaldehyde 
content in material of packing or other becomes many, exerts 
influence on beverage or other flavor and odor which arefilled 
in said container etc. 

Therefore, from until recently various measure was taken in 
order todecrease acetaldehyde content in polyester . 
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[0008] 



C:a)(^7-th7;UxtKa*;0)fiLv:7 

-r ;u A ^ fi^ffl L T t S!^(Dai»-\f>ai ^ A<gj# 

[0009] 

¥ 3-47830 •§-li>$gl;l*7K'JX5^U>xU75iU-h 



[0010] 
[0011] 

lcf+«Lfc77'f>A<^'JxXT;u^«y:^lcS)t 



[0012] 
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order todecrease acetaldehyde content in polyester . 

[0007] 

Recently, polyester vessel which designates polyethylene 
terephthalate as center reachedpoint where it is used as vessel 
for mineral water and oolong tea or other low flavor 
beverage . 

In case of beverage a this way, generally hot filling doing or 
afterbeing filled heating these beverage and/or and/or 
sterilization it is done,but with just decrease of acetaldehyde 
content of beverage vessel flavor and the odor of these 
contents are not improved understood. 

[0008] 

In addition, it reached point where method which can 
manufacture isdone is taken from process shortening , 
hygiene , pollution prevention or other objective , making use 
of metal plate which polyester film which designates ethylene 
terephthalate as main repeat unit in interior surface sheath 
isdone concerning metal can for beverage . 

In case of this , contents after being filled heat sterilization is 
donewith high temperature , but this occasion using film 
where acetaldehyde content islow, flavor and odor of contents 
are not improved understood. 

[0009] 

method which water treatment does polyethylene 
terephthalate to Japan Unexamined Patent Publication Hei 3- 
47830disclosure as method which solves problem a this way, 
is disclosed. 

[0010] 

But, or other problem where fine (resin fine powder ) which 
has deposited in polyester chip in step of water treatment , to 
treated water floats, precipitates and depositsin treatment tank 
wall, and pipe wall can plug pipe , makeswashing treatment 
tank and pipe difficult occurred. 

[0011] 

Furthermore to treated water it floated and precipitated and 
fine which deposits in treatment tank wall and pipe wall 
depositing for thesecond time in polyester chip , 
crystallization when forming was promoted, became bottle 
where transparency is bad, in addition mouth part dimension 
after the mouth part crystallization stopped being agreeable to 
standard and problem etc whichbecomes capping deficiency 
occurred. 

[0012] 

[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of Prior 
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[0013] 

•JXX-T;UCD:77-Y>aiA< 20ppin felTT'fc-S 
[0014] 

ZZV.yT-^Zytlt JIS-Z8801 (Ccb-SPfL^^J* 

425 //m (DmMmm'^^akmLtzn-^^):rxT')i 

[0015] 

0.55-^1.30 ■rv'J*;/h;U/^'^^A(D±/rSi^yiiL 
m<4A<x5^b>^U37^'U-KA^t>tSfi£*+i'5^ 
Uxx7^;u<fr4^<kA<T?t-5o 

[0016] 

^^>:^7^^-hA^b^iiS$;^^S7Kgxxx;^ 

[0017] 

[^e«(7)|IM(Dff$S] 

tiT. :*^*?BcD7KUxxx;u^*v::^cDllliga)}B 

[0018] 

;^ii^c^^<i:A^b^#b^^SigBl147K'Jxxx;^-efe 
^^mm^AO) 85 ^;u%ui±#t7K'Jxxi^;ur* 

A^^iS^^CD 95 ^;U%iJl±^t;7KyxXx;UT? 

fe-So 

[0019] 

**BJl::fflL^b4^S7tfyxx7^;^^^g^t•^^ 
2. 6--t:7i?u>v:b;U7K>g, v37xx.;u-4,4'- 



Art issolved, decrease treatment tank at time of water 
treatment of polyester chip andsoiling of pipe , transparency 
and mouth part crystallization of bottle aresatisfactory, 
generating mold fouling when forming, it offers thedifficult 
polyester chip it has made objective . 

[0013] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for 
polyester chip of the this invention , water treatnient doing 
polyester chip in treated layer , with polyester chip which 
itacquires, fme content of said polyester is 20 ppm or less , it 
makesfeature. 

[0014] 

Here, fine it calls with JIS -Z8801 and it means fme powder 
of the polyester which passes standard net sieve of dimension 
425;mu m , measures fine quantity with below-mentioned 
measurement method . 

[0015] 

In case of this putting, polyester , can designate main repeat 
unit of intrinsic viscosity 0.55~1.30deciliter /gram as 
polyester which configuration is done from ethylene 
terephthalate . 

[0016] 

In addition, polyester , can designate main repeat unit as 
polyester which configuration is done from ethylene 
naphthalate . 

[0017] 

[Embodiment of the Invention] 

You explain below, concerning embodiment of polyester chip 
of this invention . 

[0018] 

As for polyester which is used for this invention , with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably , , furthermore preferably , aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which is included, the particularly preferably , 
aromatic dicarboxylic acid unit 95 mole % or more of acid 
component is polyester which is included. 

[0019] 

You can list terephthalic acid , 2, 6 -naphthalenedicarboxylic 
acid , diphenyl -4, 4 -dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc configuration is done polyester 
which is used for this invention as aromatic dicarboxylic acid 
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[0020] 
[002 1 1 

f$.'AtLr\t. •Tb:7^;u^. 2. 6>-t:7^?b>v 

[0022] 

[0023] 

$b(c. 7KUx7.ir;uA^||«Wizl^tt-efc^S 
[0024] 

**0^lcffll^b^^^7K»Jxx•T;ucD^f*Lt^- 
^Jli. ±fc^^y®Lm{iA<x5^U>^b7'^b 
-hA^blglS^^t'STKUxXT^yu-Cfcy . $blc 
Jf*L<lix^b>7^b:7^b-hmii$ 85 ^ 
;u%Ja±^t?lJlt^/-K'jx;^i^jur*fcy, ^$(c5? 

*LL^(Dl^x5^u>7"^:7^^b-hm^i$ 95 =E- 



component which. 
[0020] 

In addition, you can list ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , cyclohexane dimethanol or other 
cycloaliphatic glycol etc configuration is done polyester 
which is used for this invention as glycol component which. 

[0021] 

Copolymerizing in aforementioned polyester , you can list 
terephthalic acid , 2, 6 -naphthalenedicarboxylic acid , 
isophthalic acid , diphenyl -4, 4'-dicarboxylic acid , 
diphenoxy ethane dicarboxylic acid or other aromatic 
dicarboxylic acid , p- hydroxybenzoic acid , hydroxycaproic 
acid or other oxyacid audits functional derivative , adipic 
acid , sebacic acid , succinic acid , glutaric acid , dimer acid 
or other aliphatic dicarboxylic acid and its functional 
derivative , hexahydroterephthalic acid , hexahydroisophthalic 
acid , cyclohexane dicarboxylic acid or other cycloaliphatic 
dicarboxylic acid and its functional derivative etc as acid 
component which is used. 

[0022] 

Copoiymerizing in aforementioned polyester , you can list 
alkylene oxide adduct or other aromatic glycol , polyethylene 
glycol , polybutylene glycol or other polyalkylene glycol 
etcof ethyleneglycol , trimethylene glycol , tetramethylene 
glycol , diethylene glycol , neopentyl glycol or other aliphatic 
glycol , bisphenol A , bisphenol A as glycol component which 
is used. 



[0023] 

Furthermore, it is possible to copolymerize polyfiinctional 
compound , for example trimellitic acid , trimesic acid , 
pyromellitic acid , tri carbaryl acid , glycerine , 
pentaerythritol , trimethylolpropane etc inside therange where 
polyester is linear state substantially, in addition 
tocopolymerize monofiinctional compound , for example 
benzoic acid , naphthoic acid etc is possible. 

[0024] 

As for one example where polyester being used for this 
invention isdesirable, main repeat unit with polyester which 
configuration is done, furthermore with linear polyester which 
preferably ethylene terephthalate unit 85 mole % or more is 
included, asfor especially being desirable is linear polyester , 
namely, polyethylene terephthalate (Below, PET and 
abbreviation) which ethylene terephthalate unit 95 mole % or 
more is included from ethylene terephthalate . 



Page 8 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003206344A 



2003-7-22 



[0025] 

■cfey, $t.icff*L<i*x5^u>-2. e-^j-^^iu 
85 ^ ;u%w±#t;l«tt7KiJxxx-»u 

95 ^;u%J'U±#tri^tt7KiJxx7^ 
^u. -r^ft?*., ;H'Jx5^u>-f:7^ii/.hT-fc'5o 

[0026] 

■r^Jt)*). PET (Dm-^lZlt. ■rU^'^-^l/Ktx 

^$BfgSiS$-a-r7K^g^Lxxi^;HbLfc 
METlzSJ6^^fT5E}txx7^;Hbji, 
X(i.5'u:7^;uMv^^;ui:x5^u>-5'*'j=i— 

T^^;u7JU3-;u^S*Lxx7';u3<ft*ii- 
fc^, aETlcM^i^^^T9xxx;^5^^^i;^l- 

l\ 

[0027] 

l\ 



[0028] 

iSt^xxx;u^b;4(cj:i,^^li. Mli^dijilt 
LT Ge. Sb. Ti (D^b^*^DA<fflt>b^x^A<. |z 
Ge ^b^^^!lXI*C^^iTi ^b^^(D;I^fi6fflA<» 

[0029] 



[0025] 

In addition, as for other one example where polyester which is 
used for this invention is desirable, main repeat unit with 
polyester which configuration is done, furthermore with linear 
polyester which preferably ethylene -2, 6 -naphthalate unit 85 
mole % or more isincluded, as for especially being desirable, 
is linear polyester , namely, polyethylene naphthalate which 
the ethylene -2, 6 -naphthalate unit 95 mole % or more is 
included from ethylene -2, 6 -naphthalate . 

[0026] 

It can produce above-mentioned polyester , with 
manufacturing method of prior public knowledge . 

In case of namely, PET , other copolymer component reacting 
directly with the terephthalic acid , and ethyleneglycol and 
necessity to remove water and other copolymer component 
reacting esterification after doing, with direct esterification , , 
or dimethyl terephthaiate and ethyleneglycol and necessity to 
do condensation polymerization under vacuum to remove 
methyl alcohol , after ester exchange , It is produced by 
transesterification method which does condensation 
polymerization under vacuum . 

Furthermore increasing intrinsic viscosity , acetaldehyde 
content etc it is possible to do solid phase polymerization in 
order to decrease. 

[0027] 

Stripe which it is possible to do with batch equipment it is 
with the continuous reaction device it is possible to do 
aforementioned melt condensation polymerization reaction . 

And it is possible regarding these whichever system to do 
melt condensation polymerization reaction with single step 
and, in addition dividing into multiple steps , it ispossible to 
do. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction /with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization may do with continuation and, dividing, it 
ispossible to do. 

[0028] 

With direct esterification when, it can use compound of Ge, 
Sb , Ti, as condensation catalyst ,but especially Gecompound 
or this and mixed use of Ticompound is the conducive . 



[0029] 
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xxx;HiJfll*a) Ge ?j|#»<tLr 

lO-'lSOppm, J?*L<I* 13--I00ppm. 
L<l± 15^70ppm"ei&4o 

[0030] 



Ti -(b^if^3li.:t^;KU*7-*cD Ti ?i#*i:LT 
[0031] 

Sb ^t^i^tLri*. =K^bT>T^>.KK7 

Sb ^b^ifelli. :*i3£^^U^-*<D Sb ?*#S<tLT 
SO'-lSOppm CD^ffllC^^:^cfc9(::ai^B31■*. 

[0032] 

3^:i-X7x-h^0«KxXx;USi^£fi!fflt- 

ctib(D$^»JiixU7^;uStx^u>^7-U=i 
-;K7)x^'J-tl^*i7!)^bxxx;MbSli5xS 

P ^b^fejIi.:ii$7K«jT-43(D P J^SSiLT 
5'-100ppm CDtBHlCJfe^^i^lcaSiJO-r-So 

[0033] 



As Gecompound , slurry , crystalline germanium dioxide of 
irregular germanium dioxide , crystalline germanium dioxide 
powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
addition heat treatment isdone is used for water in this, but to 
obtain polyester which isused with especially this invention , 
germanium dioxide in water solution , which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol . 

It can add these condensation catalyst in esterification step . 

When Gecompound is used, amount used 10 - 150 ppm , 
preferably H^-lOOppm , furthermore is the preferably 
1 5~70ppm as Geresidual amount in polyester resin . 

[0030] 

As Ticompound , you can list tetraethyl titanate , 
tetraisopropyi titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyi titanate and those partial hydrolysis 
product , oxalic acid titanyl , oxalic acid titanyl ammonium , 
oxalic acid titanyl sodium , oxalic acid titanyl potassium , 
oxalic acid titanyl calcium , oxalic acid titanyl strontium or 
other oxalic acid titanyl compound , titanium trimellitate , 
titanium sulfate , titanium chloride etc. 



In order to become range of 0.1 - 10 ppm as Tiresidual 
amount in produced polymer ,it adds Ticompound . 

[0031] 

As Sb compound , you can list antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer ,it adds Sb compound . 

[0032] 

In addition, it is desirable to use phosphoric acid , poly 
phosphoric acid and trimethyl phosphate or other phosphate 
ester etc as the stabilizer . 

From slurry blending tank of terephthalic acid and 
ethyleneglycol it can add these stabilizer in esterification 
reaction step . 

In order to become range of 5 - 100 ppm as Presidual amount 
in produced polymer ,it adds Pcompound . 



[0033] 
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1^1®*^^*^ 0.50 7^->'J->h;U/^7A*jStMi, 



[0035] 

*fc**B^(cffliNfeti^7H'Jx7.7^;u, ^ic. 

±fc-5liy®L^i4A<Xf^U>-2. 6-7^Jb-h 
6^ b fiE * -5 ;K • J X X 7" ; u 0) ® PS *S ^ I i 
0.40-1.00 ir V 'J -v H y ^ A . if * L < (i 

0.42-0.95 xi>'J'.y A. * bicff *L<I4 
0.45-0.90 -ri/'J^vh^U/^^^ACD^HT'fc-So 

SPBttJtA^ 0.40 irv/'J-vh;U/^^A*jS-e(i. 

1.00 xv'J'vHl'/'y^A^^i^i.ii^l*. 
J«Stl^l::cJ:^jti4B#(:<l}Bg;gJtA<iS<4-or 



[0036] 

/KUx7.T-;K7)5^-y:^(7)ffJtt(i. ->'J>^<'-Ss ^ 
^, Xlijg¥^^«^tt«0)L^T;h.■C^,c):<. 

I.6~3.5inm. it?$L<l* 1.8~3.5mm a)®fflT*$> 
^. 

01J X. « 'J :/ - 1 (7) ^ ^ I* . g $ (i 
I.8~3.5mm. SI* !.8~3.5mm ^^H^^Oil^m 

5'':/3''fl)fiSli i5-30nig/fi<7)iGHA<|| 
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In addition, basic compound , for example triethylamine , tri- 
n- butylamine or other tertiary amine , tetraethyl ammonium 
hydroxide or other quaternary ammonium salt etc is added to 
esterification step in order to control diethylene glycol content 
which is copolymerized in polyester it is possible . 

[0034] 

polyester , which is used for this invention especially, main 
repeat unit asfor intrinsic viscosity of polyester which 
configuration is done 0.50 - 1.30 deciliter /gram , preferably 
0.55--1.20deciliter /grani , furthermore is range of preferably 
0.60'-0.90deci liter /gram from ethylene terephthaiate . 

intrinsic viscosity under 0.50 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.30 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0035] 

In addition polyester , which is used for this invention 
especially, main repeat unit as for intrinsic viscosity of 
polyester which configuration is done 0.40 -1.00 deciliter 
/gram , preferably 0.42-0.95deciliter /gram , furthermore is 
range of preferably 0.45-0.90deciliter /gram from ethylene -2, 
6 -phthalate . 

intrinsic viscosity under 0.40 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.00 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0036] 

geometry of chip of polyester , cylinder type, is good 
rectangular type , or flat platelet or other whichever, as for 
size , machine direction and transverse direction , height is 
range of each oneusually 1 .6 - 3.5 mm , preferably 
1.8~3.5mm, 

In case of for example cylinder type, as for length as for 1 .8 - 
3.5 mm , diameters fact that they are 1 .8 - 3.5 mm extent is 
practical . 

In addition, weight of chip 15 - 30 mg / range is practical . 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Sen No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003206344A 



2003-7-22 



[0037] 

7;UTtK^gli lOppm JilT. »*L<(i 8ppm 
J*lT>$^)(Cff^Utt 5ppm KjIT. '-t^;UA7;U 
T^tK^mi* 7ppm SAT, 5?*L<li 6ppm JU 
T. ^blc5?*L<li 4ppm aiTX'h^o 

"rtft^S.^ lOppm lUTs^fcT^JUATJUT' 
tK^^M^ 7ppm ]ilTlzt^:f5ii\mizm^ 

fcl^T 1 70-230 degCiD;gJt-T?@ffij|^-f^:^ 
10038] 

;i'^t8^-r5^'Ja-;i/j!£^J'(7> 1.0-5.0 
»*L<tt 1.3-4.5 $t>IZ»*L<tt 
1.5-4.0 =EJL.%-Cfc^o 

vX5^b>y«j3-;t.fiAs* 5.0 
*fci?X5^U>^fiJzi-jU#ftA< 1.0 =E)l.%^m 

-So 

[0039] 

3 fif*(7)^^Mli 0.50 afi%WT. iff *L<(± 
0.45«fi%WT. ^blCff ^L<(±0.40«l:%tt 

JItt3S{*a)^^fiA<o.5oaa%eJi± 

[0040] 



[0037) 

In addition, as for acetaldehyde content of polyester which is 
used for this invention 10 ppm or less , preferably Sppm or 
less , furthermore as for preferably Sppm or less , 
formaldehyde content 7 ppm or less , preferably 6ppm or 
less , furthermore it is a preferably 4ppm or less . 

acetaldehyde content of polyester which is used with this 
invention 10 ppm or less , and the method which designates 
formaldehyde content as T ppm or less are not something 
whichespecially is limited, method which solid phase 
polymerization is done can be listed with temperature of 170- 
230 deg C polyester of for example low molecular weight 
under vacuum or in under the inert gas atmosphere . 

[0038] 

In addition, diethylene total glycol amount which is 
copolymerized in polyester which isused for this invention 1.0 
- 5.0 mole % , preferably I.3'-4.5mole % , of glycol 
component which said polyester the configuration is done 
furthermore is preferably 1.5-4.0mole % . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not. desirable. 

In addition when diethylene glycol content is under 1.0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0039] 

In addition, content of cyclic trimer of polyester which is used 
for the this invention 0.50 weight % or less , preferably 
0.45weight % or less , furthermore is preferably 0.40weight % 
or less . 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention ,thermal processing is done 
inside heating mold , but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increases suddenly,hollow molded article or 
other transparency which is acquired deteriorates very. 

[0040] 

polyester , in order to prevent mold fouling etc by fact that the 
cyclic trimer or other oligomers when forming deposits in 
mold interior surface and exhaust port , exhaust pipe etc of the 
gas of mold , does contact process of water in aforementioned 
melt condensation polymerization or alter solid phase 
polymerization . 
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[0042] 

7i^(Dt-<X. &i>l^li9^i:^JLmm7\^tLXL 



[0043] 

7k(7)-r-^T. fc'5l^l±5S^^X^|^lf7ki:LTL 

«[ia7k^ . 7Kias<i-^HLrsf*Jffl-r'5ctiz 
J^y. i2^g^*:7k*$<g^L. *fcJ#7kSig;>^<fc^ 



tmm7i^0^im^±ii^ztt<v^. !&mm^ 
$bic. 7mmizitti*)jLXT')i=^yzfizi^mL 

SmLfc^SBg*<^#b^^^)o 
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[0041] 

As method of contact process of water, dampen * * you can 
listto underwater method . 

As time when contact process of water is done 5 min ~2day , 
preferably 10 min -1 day , furthermorewith preferably 30 
amount - 10 hours , 20 - 1 80 deg C, preferably 40-1 50 deg C, 
furthermore it is a preferably 50-1 20 deg C as temperature of 

water 

[0042] 

water treatment method in continuous , or with whichever of 
batchwise , when treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Resetting treated water of part which is discharged from 
namely, treatment tank , to water treatment tank at least, it 
decreases necessary water amount by reusing,in addition 
decreases influence to environment with waste water increase 
it to be possible, if furthermore is returned wastewater 
whichhas kept certain extent temperature to water treatment 
tank, it can make also amount of heating of treated water 
small. 

[0043] 

water treatment method in continuous , or with whichever of 
batchwise , when treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Resetting treated water of part which is discharged from 
namely, treatment tank , to water treatment tank at least, it 
decreases necessary water amount by reusing,in addition 
waste water increase it decreases influence to environment 
whichdepends it to be possible, if furthermore is returned the 
wastewater which has kept certain extent temperature to water 
treatment tank, it can make also the amount of heating of 
treated water small. 

Furthermore, flow of treated water which is let flow in water 
treatment tank by reusing, is increased, because it is possible , 
thewater in treatment tank becomes nonuniform and can 
prevent , the water treatment is done efficiently, it is possible , 
resin which the quality stabilizes is acquired. 

Furthermore, there is also an effect which washes away fine 
whichdeposits in polyester chip in water treatment , but 
because flow is increasedand it is possible , resin which 
quality where fine is little stabilizes is acquired. 
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[0045] 

^gfc7K»Jxxx;^?*v:^A^bB^^l^a)<fc5^^xg 
ccDcfc^Tj^^^T-rXwcfcyTK'jxx^jKDjgB^Btt 

m:Ktt6:r>xn^^(D'^}immizXh>U<U 



[0046] 

:^mm. 7mmmj'^nm^ittzn(')xx^ 

1* 50ppm iUT. *bl::5?^L<l± 20ppm tlTIC 
*°yx7.i^;i.^*v3^a)3?T-f>ftA< lOOppm 

nr. SBJttcDSt^7^^^;^^:^^:ofcy. *fcptt 
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[0044] 

But chip of polyester or fine of polyester which occurs 
infriction with treatment tank wall is included in treated water 
which isdischarged from treatment tank , at time of fine and 
water treatment which with step which accepts chip of 
polyester to treatment tank have already deposited in chip of 
polyester . 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine quantitywhich is included in treated water inside 
treatment tank increases gradually. 

Because of that, fine which is included in treated water 
depositingin treatment tank wall and pipe wall, it plugs pipe , 
♦ is. 

In addition fine which is included in treated water deposits 
again in chip of polyester , in order after this , with step 
whichit dries removes moisture fine to deposit in chip of the 
polyester with electrostatic effect, fine content of polyester 
becomes very many. 

Especially, fine was washed away by water treatment is, 
providing the polyester chip storage silo after drying process , 
when it stores chip in the transient , occurrence of fine 
increases extremely even with when the pneumatic transport 
pipe and pneumatic transport facility etc and with collision 
contact with chip . 

[0045] 

There is a crystallization promotion effect in fine which 
occurs in polyester production step , butaforementioned way 
as for crystallization promotion effect of fine which 
occurswith step extremely high it was ascertained from 
polyester chip which passes water treatment step . 

crystalline of polyester being promoted by fine a this way, as 
for transparency of bottle which is acquired badly or, in 
addition the degree of crystallization at time of bottle mouth 
part crystallization becoming excessive , dimension of the 
mouth part entering standard or, because of that capping 
deficiency , of mouth part therefore it becomes cause of a leak 
of contents . 

[0046] 

this invention after water treatment ending fine quantity of 
polyester chip which isdried 100 ppm or less , preferably . 
SOppm or less , furthermore is something which solves 
theabove-mentioned problem it decreases with in preferably 
20ppm or less . 

When fine quantity of polyester chip exceeds 100 ppm , 
crystalline of polyester being promoted, it becomes bottle 
where transparency is bad,in addition degree of crystallization 
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t0048] 

Zhizm^t^t(D'(:\tUl\ 

tbiz{rAm'^A(D:f5tm^Li\ 



[0049] 

-r^ir^o*,. /^^v^:^5t7:7KUxx-TJU05^*:;:f^ 
fc4t^liI51fEfg^0^aa«lz;KUxx•7^;^0^ 

ii^^w\z^mm^x\mmmim^Lxmm6^ 



^aa^fToT7K'jxxx;ua)77>r>-t*^ 

[0050] 

t-^j:L7s^)U(j)9v:f^mmmz7mmt^m 
^it. tmommmizmm. &i>i^imm6^iz 



at time of mouth part crystallization becomes excessive , the 
dimension of mouth part stops entering to standard , capping 
deficiency of mouth part becomes is. 

[0047] 

method which passes through classification type fine removal 
apparatus with sieve classification step and air stream can list 
polyester chip after for example drying as method 
whichdecreases fine quantity of polyester chip which rear of 
water treatment dries. 

As for fine removal process a this way, polyester chip storage 
or it is desirable toinstall immediately before step which is 
filled in vessel etcwhich is used for transport. 

[0048] 

Is illustrated does method which below does water treatment 
in industrially ,but it is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0049] 

When water treatment is done with batch system , treatment 
tank of silo type can list polyester chip . 

chip of polyester is accepted to silo with namely, batch 
system and the water treatment is done. 

Or while accepting chip of polyester to treatment tank of 
rotating cylinder type ,tuming it does water treatment , it is 
possible also furthermore todesignate contact with water as 
efficient . 

In case of this , as polyester chip inside treatment tank it 
throws and is filled, treated water is filled up, treated water 
circulates to continual or discontinuous (generic doing, you 
call continuous , is. ) in accordance with necessary, in 
addition^ discharging the treated water of part in continual , or 
discontinuous adding supplying new treated water , water 
treatment does. 

And, polyester chip which is discharged from water treatment 
end post-treatment tank isdried, fine separation is done 
continuously and fine content of polyester 
theabove-mentioned problem is solved in 1 00 ppm or less it 
decreases with. 

[0050] 

When water treatment it does chip of polyester in continuous , 
in the treatment tank of column type it accepts chip of . 
polyester to continuationor discontinuous from upper part , 
continuous feed does water with laminar flow and or 
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:^ -f ■5 ^° ' J X X 7^ ; u ^ >v 0) 77 7 -r > # S $ $^ 

200ppm &.T.tift.L<lt ISOpijm WT, 
[0052] 

.200ppm ^^^-S^^IC 

S3!i<^.<>5:y. S2p°q*''Jxx7^;i.a)77-<>^M 
^ lOOppm JaTI=-r5fcftlCli:*;S(D^T'0 

[00531 

7XS!iSlHcgA-r^/-KUxxT^;u^->^<7)77 
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[0054] 

i^5E * MS j£ a> li^ I* sasli An b '-Ky xxx 
;u 5^ :^ i ^ J z 7X -r ffi a 7k 0) «t ta * ^ 

lOOOppm mT. »*L<(* 500ppm JUT, 
»*L<li 300ppm JaTlc|tl#Lti:A<t.«aa« 



*f:/^v^5EC7k«ia;*a)^^ii. 7mm0^ 

7B#,$.-l?a)7X4'©^|»gli lOOOppm JaT.Jf 
* L<li 500ppm iiiT. *?>|C5?S L<li 300ppm 

[0055] 
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countercunrent water treatment is possible. 

And, polyester chip which is discharged from water treatment 
end post-treatment tank isdried, fine separation is done 
continuously and fine content of polyester 
theabove-mentioned problem is solved in 100 ppm or less it 
decreases with. 

[0051] 

In addition, regarding to this invention, supply or fine content 
of polyester chip which is filled approximately 200 ppm or 
less , preferably ISOppm or less , furthermore it is desirable to 
water treatment layer to restrict in preferably lOOppm or less . 

[0052] 

fine content which supply or when fine content of polyester 
chip which is filledexceeds approximately 200 ppm , because 
powder amount in treated water inside treatment tank 
increases suddenly, can plug pipe to water treatment layer 
and,in addition deposits in polyester chip after treating 
becomes many. In order to designate fine content of product 
polyester as 100 ppm or less , it isnecessary to install fine 
removal apparatus of large type , facilities cost and operating 
cost are attached highly and it is a problem . 

[0053] 

method which passes through fine removal process with sieve 
classification step and air stream can list polyester chip after 
for example solid phase polymerization as method which 
decreases the fine quantity of polyester chip which is thrown 
to water treatment tank. 

[0054] 

It is desirable in addition, regarding to this invention, in case 
of the continuous system water treatment method of polyester 
chip while from treatment tank with polyester chip 1000 ppm 
or less , preferably 500ppm or less , fiirthermore maintaining 
powder amount of treated water which wastewater it doesin 
preferably 3 OOppm or less , resetting portion of treated water 
which is discharged from treatment tank to treatment tank , 
repetitive use to do. 

In addition in case of batch type water treatment method , in 
order 1000 ppm or less , preferably 500ppm or less , 
furthermore tomake preferably 300ppm or less , treated water 
which is discharged from treatment tank resettingpart to 
treatment tank at least, repetitive use it does underwater 
powder amount with finish time of water treatment . 

Here, powder amount is something which was sought with 
below-mentioned measurement method . 

[0055] 
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Until in order to hold down increase of powder amount of 
treated water inside treatment tank , treated water which is 
discharged from treatment tank isretumed to treatment tank 
again, device which with step at leastremoves fine 1 places or 
more is installed. 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes fine . 

If it is a for example filtration device , you can list belt filter 

system , bag filter system , cartridge filter system , centrifugal 
filtration system or other filtration apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centriftjgal filtration system , bag filter 
system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu m , preferably 
;mu m , furthermore preferably ] 5^40;mu m is good. 

[0056] 

When water treatment it does polyester chip in industrially , 
reusing natural water (industrial water )and wastewater fi*om 
fact that water which is used for treatmentis large scale , uses 
is many. 

Usually this natural water being something which recovers 
from river water , underground water etc,means that it does 
way and sterilization , foreign matter removal or other 
treatment which do . not change the geometry of water 
(liquid ). 

In addition, inorganic particle and bacteria , bacteria etc 
which make, silicate , aluminosilicate or other clay mineral of 
natural world derivation typical and, organic particle which 
possesses origin in plant , animal which spoilage is done rs 
contained mainly in natural water which is used for 
industrially generally. 

When water treatment is done making use of these natural 
water , in polyester chip the particle depositing and 
permeating it becomes crystal nucleus , transparency of the 
hollow molding vessel which uses polyester chip a this way 
becomes very bad. 

[0057] 

Therefore, as water which from outside the system is 
introduced in order water treatment to do polyester chip , 
particle of particle diameter l~25;mu m 10 - 50000/ 10 cc 
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m^t^t(DV{tts:l^t<. »*L<li 2000 M 
/lOcc lUT. ^W^L<\t 500 {@/10cc lUT. $ 
blZjfSL<l± 100 ffl/iOcc.if$lz5?^L<Ii 10 

®/iocc jaT-efc-So 

[0058] 

100000 fi/lOcc UlT.<fcy»*L<tt 50000 {1 
/lOcc JaT.^blCjf^Uli 20000 <i/10cc 
T. t#lC»*L<li 10000 M/\Occ KLTVh^o 

[0059] 

^ 10-^50000 S/iocc^tvK^^^:^)*^^]^^ 

So 

[0060] 

7K*<D*4^^^^ 50000 fi/lOcc laTf::-^'^:^;* 

«LgiiANbtjf7kLfc7k^ssiaasi:: 

^ I0'-50000 fi/lOcc l^-r-SCi:A<»*Ll^ 



ias*irt(Di!iS7k(D*!i^^i^.i-rssstL 

[0061] 



water which is included is utilized is necessary. 

particle which exceeds particle diameter 25;mu m in treated 
water is notsomething which especially is stipulated, 
preferably 2000 / 10 cc or less , more preferably 500 / 10 cc 
or less , furthermore preferably 100 / 10 cc , particularly 
preferably 10 /they are 10 cc or less . 

[0058] 

Furthermore, it is not something which especially is stipulated 
with this invention in regard to particle under particle 
diameter l ;mu m in the treated water . In order to obtain resin 
of transparent resin and proper crystallization rate , less one 
isdesirabie. 

preferably 100000 / 10 cc or less , more preferably 50000 / 10 
cc or less , furthermore preferably 20000 / 10 cc or less , 
particularly preferably 10000 /they are 10 cc or less as 
number of particles under particle diameter 1 ;mu m . 

precision filtration method and ultrafiltration niethod , etc 
which use ceramic membrane , organic film or other film as 
method which particle of l;mu m or less it removes from 
underwater and controls can beused. 

[0059] 

It uses for water treatment below, 10 - 50000 / 10 cc method 
whichobtains water which is included is illustrated does 
particle of particle diameter l-25;mu m . 

[0060] 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 cc or less , device whichremoves 
particle at least I places or more of step is installed. 

From recovery mouth of water of preferably natural world , 
before from the treatment tank , treatment tank which was 
inscribed, until treatment apparatus which such as pipe , fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the device which 
removes particle between is installed, particle content of 
theunderwater, particle diameter l-25;mu m which is 
supplied to treatment apparatus isdesignated as 10 -50000 / 
10 cc , it is desirable . 

Aforementioned underwater fine removal apparatus can be 
used as device whichremoves particle of treated water inside 
treatment tank . 

[0061] 

In addition, there are times when Na, Mg , Ca or other metal 
ion is included in large scale in natural water , when water 
treatment is done making use of natural water a this way. 
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these in polyester chip depositing and permeating, it operates 
as the crystallization promotor , transparency of hollow 
molding container which uses polyester chip a this way 
becomesvery bad. 

[0062] 

Therefore, when natural water is used for water treatment , 
these metal ion with suchas ion-exchanger tower are 
decreased in approximately LO mg/liter or less , it is 
necessary. 

[0063] 

dewatering it does polyester chip which water treatment is 
done with vibrating sieve , Simon cutter or other water cutting 
apparatus , transports to drying process . 

obvious thing water which polyester chip is separated is sent 
to the device of filter type filtration apparatus , centrifuge or 
other fine removal with water cutting apparatus , can use for 
the water treatment for second time. 

[0064] 

As for drying polyester chip drying of polyester chip which 
usually, is usedcan be used. 

polyester chip is supplied from upper part as method which is 
dried in continuous , gas permeation is done gas permeation 
dryer of hopper type which is usuallyused dry gas from 
bottom . 

To decrease dry gas amount , continuous dryer of rotating 
disk type heating system being chosen while as method which 
is dried in efficient , gas permeation doing dry gas of trace , it 
can dry granular polyester chip which supplies rotating disk 
and heated vapor , heated medium etc to outside jacket in 
indirect . 

[0065] 

It can use double cone rotating dryer as dryer which is dried 
with batch system , whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum , it can dry. 

Or while gas permeation doing dry gas under atmospheric 
pressure , it is possible todry. 

[0066] 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable frpm point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester . 

[0067] 
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[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0068] 

intrinsic viscosity of (1) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane /phenol it sought from 
solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 

solvent . 

[0069] 
(2) density 

With density gradient tube of carbon tetrachloride /n-heptane 
mixed solvent it measured with 25 deg C. 

[0070] 

content of cyclic trimer of (3) polyester 

It melts specimen in hexafluoroisopropanol /chloroform 
mixed solution , it dilutes furthermore including the 
chloroform . 

polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0071] 

content measurement of (4) fine 

It calls resin approximately 0.5 kg with JIS -Z8801 and *i$ on 
net sieve (diameter 30cm ) to place metal screen of dimension 
425;mu m , whilefrom above pouring 0.1% cationic surfactant 
(alkyi trimethyl ammonium chloride ) aqueous solution water 
on shower state with the flow of 2 liter per minute , 1 minute 
sieve * it is with all vibration amplitude width approximately 
7 cm , 60 round trips / 1 min . 

It repeats this operation, resin total 10--30kg sieve * is. 

sieve with boundary surfactant aqueous solution filtering with 
I waki Glass supplied 1 G 1 glass filter , yougathered fine which 
was dropped, washed with deionized water . 

This every glass filter inside dryer 2 hours drying later, 
cooling with 1 00 deg C, measured weight it did. 
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SIMS. -efcSo 

[0072] 
[0073] 

(6)«l3l7K*a)?St»i(ppm) 

«as^(7)i!iS7K*(7)iifaiPA^b jis 20 > 
*vvacD:7^;i.^— ^jiJSLfciaS7K^ looocc 
mmL.^mn'fnn igi **^x^^;u^-t* 
MJ§^. 100 deg c -e 2 mm^mLm'^Tv:ii 

[0074] 

mmm d 

ISP ttiJO) GAF y^)l^—/iy^* PE-IP2S(7K»J 

mxa 1 si;77^>f^*3?j^ftia7K*(DT-b 

^iS 10 ^ii^fcrtWa 320 'j*>h;ua)tSM<7). 
^'U-KWT. PET i:BS«^)^*v^J 7K5aSLfco 



[0075] 

y.SIS*SgA« 0.75 -fvU^vh^U/^^^A.SJt 
A< 1.399g/cm3.Stt3 *(*^fiA<0.31 fia% 

-c^^ PET ^^v:^^ «aa7k;SJt 95 deg c izzi> 



For second time, you washed with deionized water , repeated 
sameoperation of drying, became constant mass you verified , 
pulled the weight of glass filter from this weight , sought fine 
weight . 

fine content is total resin weight , which was applied on fine 
quantitative/sieve . 

[0072] 

(5) haze (haze % ) 

shaft of hollow molding vessel (thickness approximately 4 
mm ) from it cuts off specimen , measures with Toyo 
Seisakusho make haze meter . 

[0073] 

powder amount in (6) treated water (ppm ) 

treated water which passes filter of JIS standard 20mesh from 
exit aperture in the treated water of treatment tank 1000 cc it 
recovers, with Iwaki Glass supplied IGI glass filter 
aflerfiltering, 2 hours dries with 1 00 deg C and after cooling, 
measures weight under room temperature and calculates. 

[0074] 

(Working Example i) 

treated water which goes by way of water cutting apparanis 4 
of polyester chip which isdischarged from exit aperture of 
treated water and treatment tank bottom which aredischarged 
from polyester chip of overflow exit aperture 2, treatment 
tank bottom which is position of treated water upper limit 
level of starting material chip supply port 1, treatment tank of 
inlet 8, treatment tank upper part of deionized water which . 
installs underwater particle removal apparatus 9 being a 
GAFfilter bag PE-1P2S (polyester felt , filter precision 1 ;mu 
m ) of ISPsupplied , goes by way of this device 9 and the exit 
aperture 3, overflow exit aperture of blend of treated water , 
Using treatment tank which is shown, in Figure 1 of column 
type of capacity 3201iter which has adsorption column 10 
which inlet 7 of these fine removal beingcompleted treated 
water of pipe 6, which again is sent to water treatment tank 
via filtration apparatus 5 where filter material is belt type 
filter of 30;mu m of paper and acetaldehyde and glycol etc in 
fine removal being completed treated water adsorption is done 
water treatment it did polyethylene terephthalate (Below, PET 
and abbreviation) chip . 

[0075] 

Passing sieve classification step , it acquired polyester chip 
after solid phase polymerization , fine content being 
approximately 130 ppm , intrinsic viscosity 0.75 deciliter 
/gram , density PET chip where 1 .399 
g/cm<SP>3&It;/SP> , cyclic trimer content are 0,31 
weight % to water treatment tank which is controlled to 
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^Agfl^s*^t> 5 msum^^iz. pet ^-v^o^x 

3 PET ^-yZ^i 50kg/B#FBl<DJIgT-5!ia7j< 



100 B^rais^siE^cD^aufc pet 
^L,-y-fp 11 (cffis^. m;7S»ii&5C77i'> 

fc. 

CO) PET OyT'OtMlttfj Mppm T'feofc, 
[0076] 

±fHO PET^-y:/^MEItJiL. =S$li!|^^mS 
SttU J^JKjSJtl* 295 deg C tUzo 

'^iCZCD^liiSflJi*^ COPOPLAST ttgiCT) 

LB-oiE fiJtffJtsr'it:^j4(cifti) 2.5 ji:^iS)fz 
fti 5 <ga)fg*U-|iiis#:fa-t. #l:3!i< 
2000CC oy^^^m^Ltzo 



[0077] 
(tfc^«« 1) 

^mm 1 ti^nicLrsiBa^Lfc pet 

330ppra ro**-e. IIJS0IJ 1 <ti^tila):^r;jTvK 



PET ^•v:^(D7T'<:^#glii|iij 280ppm 

T?. mmm i <S:i5i-:^;iT'»fc^sa)'N-fX(i 

2l.3%i:l^«lcSA>ofc<, 
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treated water temperature 95 deg C v/ith velocity of 50 kg/hr 
started continual throwing from upper part I of treatment 
tank . 

Again from start of throwing 5 hours passage later, while 
throwing to the water treatment tank of PET chip was 
continued PET chip as every treated water itstarts extract with 
velocity of 50 kg/hr , resetting treated water which goes by 
way of water cutting apparatus 4 to water treatment tank from 
bottom 3 of the water treatment tank via filtration apparatus 5, 
it started repetitive use . 

It dried PET chip which rear of 100 hours continuous 
operation treated, in silo 1 1 after storing, treated with stream 
classification type fine removal apparatus 12, was filledin 10 
ton container . 

fine content of this PET was approximately 14 ppm . 
[0076] 

reduced pressure drying it did above-mentioned PET chip , 
premolded article of bottle itformed Meiki Co. Ltd. (DB 
69-073-1 195 ) make with M-lOOinjection molding machine . 

injection molding temperature made 295 deg C. 

Heating mouth part of this premolded article , next with 
homemade mouth part crystallization device of near infrared 
radiation heater system , the crystallization it did mouth part . 

this premolded article with LB-OlEmolding machine of 
COPOPLASTsupplied in vertical method inapproximately 2.5 
times , circumferential direction biaxial stretching blowing 
was done next in draw ratio ofapproximately 5 times , volume 
formed vessel of 2000 cc . 

It controlled drawing temperature in 100 deg C. 

haze of vessel which it acquires shows transparency which 
issuperior in 1 .0%. 

[0077] 

(Comparative Example 1 ) 

To similar to Working Example 1 solid phase polymerization 
PET chip which is done sieve classification step isnot passed, 
with while fine content was approximately 330 ppm , the 
water treatment it did with method which is similar to 
Working Example 1 . 

After drying it stored in silo , without treating with fine 
removal apparatus it was filled in 10 ton container . 

As for fine content of PET chip which it acquires with 
approximately 280 ppm , as Working Example 1 as for haze 
of vessel which is acquiredwith same method 2 1 .3% it was 
very bad. 
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[0078] 

»JXX^jU07T^>#l:A< 20ppm &.TiZt^ 

[01] 

*^0J07K'Jxx^jU5^»:;7^(Di?iilzffltNbtL 
1 

10 

n 

it-fa 

12 
2 

3 

7KUxxir;i.^^>^<ki!iS7Kia)}|f tti P 

4 
5 
6 
7 
8 

^:i->3^}S7K3IAP 
9 



[0078] 

[Effects of the Invention] 

As for this invention, water treatment doing polyester chip in 
treated layer , with the polyester chip which it acquires, 
polyester chip where transparency and opening crystallization 
of bottle become satisfactory due to fact that fine content of 
the said polyester makes 20 ppm or less , is acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure I] 

It is a sketch of one example of production equipment which 
is used for theproduction of polyester chip of this invention . 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
10 

adsorption column 

11 

silo 

12 

fine removal apparatus 
2 

overflow exit aperture 
3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

treated water inlet 
8 

deionized water inlet 
9 

particle removal apparatus 
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[Claim(s)] 

[Claim I ] treatment tank 4^1? polyester chip ^ water 
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'JxXx;ua)77'r'>#l:A^ 20ppm JilTT'fei* 
0.55-1.30 'fi^^)vh)W<f^A<0±tz^m'-J&L 

'jjiT.T-ji'X'ih^zt^^mtt^m^m i ism 

•(4A^x5^U>-^:7$L/-hA^btlja$;h,-5;K'Jx 
[0001] 

«:h., RlcffJB#(c^S>f *i*<i«^Llc<tx;K'Jx 

[0002] 

[^Jt*CDaffi3.-KUXf^Ly>xU3'^b-KcC<t'(7) 

[0003lKi*S!4. tk*4. -fbap^o. gfeSJ^ct*© 
[ooo4]ctiba)9*>T'7K'Jxx^;n±tlttfit)5i 

mtjii:<Dnmiftmmm^<om^tLxmmv 

[0005]<i:Z5*<. «£*cD7K'JxxxJHcii. m 



treatment LXWMLtz polyester chip , said polyester 
(7) fine content 20ppm or less "Cfc-SC^ ^^t^tir^ 
polyester chip o 

[Claim 2 ] polyester A^, intrinsic viscosity 
0.55-1. 30deciliter /gram (7) itcS repeat unit A^ ethylene 
terephthalate A^b configuration polyester "Cfc-SC^ 

Jf$ia<tt^ Claim 1 lC|ei£Lfc polyester chip o 

[Claims ] polyester A^, ±fc -5 repeat unit A^ ethylene 
naphthalate A'^b configuration $tL§ polyester "Cfe-SZ^ 
*tg!t<tf^ Claim I \ZtiW.Ltz polyester chip o 

[Description of the Invention] 
[0001] 

[Technological Field of Invention ]this invention li , bottle 
^liCtotLT, film , sheet molding ffl^ ICffllM^tl'S 
polyester chip iZ^t^^ *bICgfL<li, molded article O 
transparency fc<fel^ crystallization control characteristic iZ 
Stu, iSff^B^IC mold fouling A<S§4 L I ::<t^ polyester chip 

[0002] 

[Prior Art ]polyethylene terephthalate or other polyester \t, 
mechanical property fccfcD^* chemical property A^^l::@tl 
Tl^'&yc(ft, industrial value A^iS<, fiber , film , sheet , 
bottle ^ <kLri£<fi6ffl$ttrt^4o 

[0003]flavoring , oil , beverage , cosmetics , detergent or 
other vessel CD material tLXlt, 3t5S contents CD types 
fccfcU^ -£-(D use objective IClSDT various resin A^Jiffl^ 

[0004]C:tlb(D5*> polyester li mechanical strength , 
heat resistance , transparency fc<fcZ/ gas barrier property IZ 
StlTL^^CD'C, juice, chilled beverage, carbonated 
beverage or other beverage filling ffl vessel CD material tL 
X optimum "Cfe-So 

this <fc5^f polyester li injection molding machine or other 
molding machine l-ttlaLT hollow molded article ffl 
preform ^ iSff^L, this preform $ specified geometry CD 
mold ICj^AL drawing blow molding Lfc^ bottle CD shaft 
^ thermal processing (heat set ) LT hollow molding vessel 
l^figJf^Jtl, $bfC according to need bottle CD mouth part 
thermal processing (mouth part crystallization ) 0)t)^ 

[0005] i:Z5A^, conventional polyester IZlt , cyclic trimer 
or other oligomers A^'^^tiTfey* this oligomers A^mold . 
interior surface •¥>mold CD gas (D exhaust port , exhaust 
pipe IZ^m 't^ZtV mold fouling A<||^L-V>-f A^o 
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[0007]ifi^, 7KUX^U>i^U:7^Lx-H^4j<L'' 

-v^'^-p >^^cD fg-7u-/ N-«jj*4ffl a>#sgt 
t:^^mLfz'-)xit^m'^mmLx^m^H^ 

[0008]$fc. tt*4ffl^)S*(COL^TI*, XfSffi 

[ 0 009 ] Z (D J: 5 'Ef PcS S ^ ^ fi? -r -1) :^ ;4 i: L 
3-47830 ^^^IZ(i/-K'JX5^U>7^ 

©a)jfc;f^Sltlz$-|+^^(7)Pp1SA<±i:fc. 

[001 i]$blcffliS7KlcSiS. jt^LffiSaiH?) 
iHtlllzf^^Lfc7T'i'>A^/-K'jx7>i^;u5^.v::f 

[0012] 
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[0006]^/"-, polyester IJ, by-product TJfc'S acetaldehyde 

polyester tf (7) acetaldehyde content A^^L^lfa , C;h-A'*b 
container -V^-tCDftfeSS or other 0) material fp 
<D acetaldehyde content 4j^<<i:y, said container WlZ^M 
^tlfc beverage or other flavor •V' odor IC^S^&lS'^o 

Lfztt^oX, iit^cfcy polyester 4" Oacetaldehyde content ^ 
i&i&'t?> ^ci^lC various measure A^SbtlT^fc. 

[0007]jfi^, polyethylene terephthalate ^ center i:"^^ 
polyester vessel It, mineral water oolong tea or other {£ 
flavor beverage fflfl) vessel <!:LTfigffl$ll-5<fc9lC^i:or# 

this beverage G)li'& (i, —fiSlZCtlbCD beverage 

$ hot filling LfcUXIi 3t3l ^ttl^LT sterilization tsix 
■SA^ beverage vessel (D acetaldehyde content COiSMfilf 
"CliZtlbCD contents <D flavor -V^ odor A<3it#^;h.<iL^C: 

[0008 beverage ffl metal can IZOL^T It, process 
shortening , hygiene , pollution prevention or other objective 
A^b, interior surface IC ethylene terephthalate 
•5 repeat unit t't^ polyester film J sheath Lfz metal plate 
^fiJfflLT can manufacture "^-S method A^iSbtl'S<i;'pl~ 

this contents £3t^ ^ high temperature "Cheat 

sterilization $4x-5A^this (S acetaldehyde content <0(5t^ 
film JfiEfflLTt contents fl> flavor •\?>odor A<SS$tl^C 

[0009]this Jc^JtC problem ^ method irLT, 

Japan Unexamined Patent Publication Hei 3- 47830disclosure 
l^li polyethylene terephthalate if water treatment '^'•5 
method A^fniTntiXXl'^^o 

[OOlOlLA^U, water treatment ©step l~fcL^T, polyester 
chip ICi^SI fine (resin fine powder ) treated 

water iCjfiS, ^iH L treatment tank pipe Mlw"^ffi 
LT.pipe ^^iSSb-frfcy, treatment tank -^pipe (D3fe;#$ 
MWUZ'tit or other problem ft^^Ctza 

[001 liable treated water IZ'MM, ^iH L treatment tank 
g^?>pipe mZ}§m Lfcfine A< polyester chip lcSJt;"^ft 
LT, iSffJB^T'CD crystallization t<iS.Mt^h, transparency 
(DSt^ bottle t?iy, mouth part crystallization ^ikO) 
mouth part dimension standard |C n t5^^<^foT capping 
deficiency ^ problem ^A^^Cfco 

[0012] 
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[0013] 

[0014]CCT. yr^^tlt JIS-Z8801 (Cct^O? 
XS^ii 425 Um CD^*JPi|lN^Jii§Lfc7KUX 

[00l5]CCDli^[::fclNr . TK'jxxi^^uA^ *g 
PSttJS 0.55-1.30 'Tiy^)vV}ll^*=pU(r>i.fzi> 

^4x57KUxxx;Uit-r-&-tA<T'^'5o 

[00i6l*yc. 7KUxxt';l.A<. ^fc^^USL* 
i4A<x^b>:>-7^U-hA>btI)5E^ti'5/-K'Jx 

[0017] 

[^B^(7)IIJ£(Dft^S]WT. *5£0^O7K'jxx 
[ooi8]*5§0^(cffliNb*i-57Kuxx7^;n±. » 

U=3-;^/3E5^<tA^b^#btL^^a^atf?KUXXx 

iimi4A«il/5)c$^(7) 85 ^JU%tl±^t;7KUxx 
95 ^;u%w±^t;7Kuxx 

[0019]*^B^ICffllNbtl47K«jXX7^;U$tg/$ 

;U-4,4'-v:^;U7K>K. v7?xy+vx^i>v;ti>iU 

W^Wft:^A^^Ifb*i-So 

[0020]*/c. *^0-3lcfflLNbn^>7KUxXx;U 

ilS^^T^Uzi-^U^A^^Ifbtl'So 
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[Problems That Invention Seeks to Solve ]this invention fi , 
Prior Art 0 problem ^ft?;:fe*^^Z<tlCfcy, polyester chip 
CD water treatment B#(7) treatment tank pipe (Dy^ti^^P 
^^<L, bottle O transparency ^ mouth part crystallization 
A^fi»r', ^ffmr'(7) mold fouling ^%±LX (C<l^ 
polyester chip ^liittf^C^ objective <tLri>4o 

[0013] 

[problem ^^^"^-Sfctf) CD means ]± IE objective 
■^''Sfcift, this invention CD polyester chip tt, treatment tank 

polyester chip water treatment LT3Sf#L/c 
polyester chip X , said polyester CD fine content 20ppm 
or less Xi>k>Zj^ ^^^tri'i><, 

[OOMjCCTr, fme tli JIS -Z8801 X dimension 
425jim CD standard net sieve $iiiSLfc polyester (D fine 
powder ^ SttL, fine gfi&iS (7) measurement method X 

[0015]this If a fcl>T, polyester intrinsic viscosity 
0.55-I.30deciliter/gram CD SfcS repeat unit ethylene 
terephthalate A^b configuration ^tl^S polyester tX^i> o 

[00 1 6] Sfc, polyester tS, repeat unit ethylene 

naphthalate A^b configuration '^ili> polyester t.X^^ o 

[0017] 

[Embodiment of Invention ]KIT , this invention (D 
polyester chip CD embodiment \zr>l'^XW^R'irho 

[0018]this invention ICffll>btt^ polyester tt, preferably , 
iirLT aromatic dicarboxylic acid component t, glycol 
component A^b crystalline polyester X , $b 

IZ preferably , aromatic dicarboxylic acid unit A^ acid 
component 0) 85mole % or more "^t; polyester X , 
particularly preferably , aromatic dicarboxylic acid unit A^ 
acid component (D 95mole % or more ^t; polyester X& 

[0019]this invention (Cffl I ^b^H^ polyester ^ 
configuration 't^ aromatic dicarboxylic acid component t 
LTfi, terephthalic acid , 2, 6 -naphthalenedicarboxylic acid , 
diphenyl -4, 4'-dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid i$<i^XS 
•tCD functional derivative ^A^^lf ?>tt'5o 

[0020]^fc, this invention iCffl I ^b^^^^ polyester ^ 
configuration "t^ glycol component irLTIi, 
ethyleneglycol , trimethylene glycol , tetramethylene glycol , 
cyclohexane dimethanol or other cycloaliphatic glycol ^ A^ 

^Ifb^l^o 
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[002i]B5iB^°'JxxT-;u*(rftfi^LT<slffl$ 
B^M^^ft. TVtflym. -b/^^K. 

[0022lB«f37K'Jl7.x;U*IC*m^LT{sgffl$ 

h'j^v>^. t°pj"j->hK. hg*;i./<'j;u 
yj-t'J>. '<>^x'jx'Jh-;u. hU^^n 

[0024]*^B^(zfflL^f>^^i)7K'Jxx•T;^<D^f* 
LU-<51JI*. ±fc-5ay)iL*ttA<xf^U>7^U 

:7^'b-h*^p>«j*$*i*7K'Jxx^;uT?fcy. ^ 
b|-57*L<lix^b:yT^b:7^b— 85 
^^u%ja±^t;Jgtt/K'Jxx^;u-cfcy. 

»SLL^<DliX^b>7^U:7^U— h^fi^ 95 ^ 

;u%Jii±^t;^t^;K'Jxxx;u. 



[0025]*fc. *^0^ICfflt^b;h.-57KUXX■f• ;U 

x5^U>-2. 6-:^7^^-hA^e>^}|J?E^tl-57K'Jx 
7.T;n?fcy. $bl::$f$L<(ix5^U>-2, 6-:>- 
85 ^;u%UJl±^t;*|^*7KiJx 

•jxxir;u. f 7K'jx^b>:J-:7^u-h 

[0026]±lBa)7K'JXX5';Ki, S£*l^»lfl)S!| 
■r^c^5^. PET (Dm-^lzits xU7^-;uKi:x 
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[002 1 ]bu IB polyester ^IC^B^ LT^ffl^tL-S acid 
component iUTIi, terephthalic acid , 2, 6 
-naphthalenedicarboxylic acid , isophthalic acid , diphenyl -4, 
4'-dicarboxylic acid , diphenoxy ethane dicarboxylic acid or 
other aromatic dicarboxylic acid , p- hydroxybenzoic acid , 
hydroxycaproic acid or other oxyacid fcctZ>' -^-CT) fiinctional 
derivative , adipic acid , sebacic acid , succinic acid , glutaric 
acid , dimer acid or other aliphatic dicarboxylic acid fcefelX 
^0 functional derivative , hexahydroterephthalic acid , 
hexahydroisophthalic acid , cyclohexane dicarboxylic acid or 
other cycloaliphatic dicarboxylic acid fc^UC ^0) functional 
derivative ^ A^'^lf b^-So 

[0022]BlIfE polyester ^^IC^M^ LTilffl^^t-S glycol 
component tLXlt, ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , diethylene glycol , neopentyl glycol or 
other aliphatic glycol , bisphenol A , bisphenol A (J) alkylene 
oxide adduct or other aromatic glycol , polyethylene glycol , 
polybutylene glycol or other polyalkylene glycol W A<^lf 



[0023]$b(C, polyester linear state -Cfc^SSH 

polyfunctional compound , for example trimellitic acid , 

trimesic acid , pyromellitic acid , tri carbaryl acid , glycerine , 

pentaetythritol , trimethylolpropane ^^^Ma LTt J:<, 
monofunctional compound , for example benzoic acid , 

naphthoic acid ^^#tMa LT tJ^L^o 

[0024]this invention ICfflL^^>^l§ polyester WJlfSLL^one 
example li, S^c-S repeat unit ethylene terephthalate ii^ 
b configuration ^^K-S polyester "C , ^b(^ preferably 
ethylene terephthalate unit ^ 85mole % or more linear 
polyester , }#(cS?$Lt^a)(4 ethylene terephthalate unit 
i 95mole % or more "^ti linear polyester , namely, 
polyethylene terephthalate (JJIT , PET tf^^) vk^o 



[0025]$fc, this invention ICfflL^?>4^^ polyester 0»*L 
L^teO) one example li, ±^-5 repeat unit ethylene -2, 6 
-naphthalate A^b configuration ^tl-S polyester T? , $bl- 
preferably ethylene -2, 6 -naphthalate unit i 85 mole % or 
more linear polyester T? , ^IzJ?^LIn(7)I4, ethylene 
-2, 6 -naphthalate unit ^ 95mole % or more linear 
polyester , namely, polyethylene naphthalate 'Cfe'So 



[0026]±IB(D polyester 14, prior public knowledge O 
manufacturing method 1? SJiaTf^-S » 

namely, PET (Dli^ , terephthalic acid t ethyleneglycol 
fc«kl^ ^WlZj^y) M<0 copolymer component S 
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.aT*^Tor^,.J:L^u*fc^IiM^ICJ5fc;gaT*fT-^ 

ISI* 1 e|ig■C'^ToT^,<fcL^L,*fc^lSPglZ^^ 



^i■IlJLT^7o■Ct<^:L^. 

[0028]iE«x7.x>HbJ^l::J:-51i^l4, £^ 

^MJeiiLT Ge, Sb, Ti 0)^b^^^!lA<fflL^bH■S 
Ge ^b^!felX(^ Ctlt Ti ^t^^COjg^ 

[0029]Ge ^b^ifeltLTIi. ^^ff^-^^b^r^U 
■7-0 A. |grBtt^S^by;UT-'t7At»^X. 

^by;i7-'l7A$7X(;tol^jtjSLfcjti«xiiz 
tL|::xf^ SSiQida SaSLfcig 

x7>^^;^$^#-S,lc(*-M<b'!^;^^I^•t7A^7Klc 
c*ibro«ffi^fl!l!J3EI*xxT^;Kbxg4'lcaJ 

Ge ittm^mt^m^s "frommRitm*) 

X X T ;HSt HI * Ge jfknmtLx 

10~150ppm, »$L<I* 13~I00ppm. cFt)l::if* 
L<l* 15~70ppmT?fe-5o 

[0030]Ti it-^'iiitLXit. xh^X^^^L-g^^;}'.- 

A. ^SKf^^-;^:^^'J':7A, WM'i'^-JVM 



ISLT 7j<^^.^ L esterification Lfc^, vacuum TIC 
condensation polymerization ^fftiO direct esterification , 
Xli , dimethyl terephthalate t ethyleneglycol tSjiXS lUi' 
Sl-cky <te<D copolymer component ^SlSLT methyl 
alcohol $ L ester exchange ^ , vacuum TIC 
condensation polymerization ^ transesterification 
method IZM SSig^ti-So 

^blC intrinsic viscosity ^If^LT , acetaldehyde content 
^$^iST'^''5 Ale solid phase polymerization ifrti^'DX 

[0027]bU IB melt condensation polymerization reaction it, 
batch equipment "C^ff^i^oTt <fcL^LSfc continuous 
reaction device X^itioXi J:l^o 

Cltlf>l^t'4l.(D system ICfcl^Tt<, melt condensation 
polymerization reaction 14 single step ■tr^T^^oTt( tfel^L, 
multiple steps IC^JItrfr^foT^. «i:L^o 

solid phase polymerization reaction 14, melt condensation 
polymerization reaction t^^, batch equipment or 
continuous equipment Xfj^JiO CA* "C^-So 

melt condensation polymerization b solid phase 
polymerization It'Mt^Xfjtji'^Xi, J:L^L, ^i'SlJUr^r'Sf 
oTt <fct^o 

[0028]direct esterification "C Jf-Q 14, condensation 
catalyst irLTGe, Sb , Ti <7) compound A^'fflL^btl-SA^ 4# 
IZ Gecompound XI4 Ctli: Ticompound (D mixed use 
conducive Xihi<, 

[0029]Gecdmpound tLX^t, irregular germanium dioxide , 
crystalline germanium dioxide powder XI4 ethyleneglycol 
0) slurry , crystalline germanium dioxide ^^IZ thermal 
decomposition L/t solution XI4 CtLiC ethyleneglycol ^ 
^ftl heat treatment L/c solution ^3!)<fi&ffl*+l-5A<, ?#|C 
this invention "Cffl I ^•S polyester if#-5(Cl4 germanium 
dioxide ^tKIC thermal decomposition Lfc solution , 3^14 
CtllC ethyleneglycol ^ 3^*0^)0 IftLfc solution ^i^Mti) 

CI;h.b<D condensation catalyst 14 esterification step fplZ'^ 

Gecompound ^^fS't^^a , ^0) amount used 14 
polyester resin tfCD Geresidual amount irLT 10~150ppm , 
preferably 1 3-1 OOppm, $blC preferably 15~70ppm X& 

[0030]Ticompound tLTI4, tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate h<k'lS ^tlhCO partial 
hydrolysis product , oxalic acid titanyl , oxalic acid titanyl 
ammonium , oxalic acid titanyl sodium , oxalic acid titanyl 
potassium , oxalic acid titanyl calcium , oxalic acid titanyl 
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Ti \t^mt. *Jie;K'J-7-*a> Ti ^i?ai:Lr 
0.1-iOppm 0KHlc3Eci)J:5l::^*P-f -S. 

[003l]Sb ^t^ffectLTli. H^^b7'>5^^>, 
:f+v^^b7>5^^>. 7>^^> 

Sb <b^*^!)li. ±Jj)t7K'j7-*(D Sb J^^fitL 
T 50--250ppm (7)®HIC>EC^) JcdlC^Ap-T^., 

— ;ua)x^'J— la^iiA^bxxT-^u^bSiSxs 

P ^b^l^Utt. ±fig7K'j7-*£D P Jii?gi:Lr 
5~100ppm <D^HlCft^J;-5lC^Jjn-r-5. 

[0033]*/--. ;K';x7.x;nc*a^^;h.tcvx 
;Hbxsic^Stt<b^^. mx\t\^')Ji=f-)\.T 

[0034]*|gB^|CfflLxP,tlS;KUXXTr;U. ^ 

ic. ±fc^^yjEL*i4A<x5^U>T^U3'^U- 

0.50-1.30 T^v'J-vhJU/'^'^A. if *L<(i 
0.55-1.20 xv'J-vh;U/'i7'7A, $blC*?*UIJ 
0.60-0.90 •r'>'J'>h;i'/^7Aa)®ffl1?iE,-S), 

^BS*!iSA^ 0.50 xi/'J-vh^uz-^f^A^jS-^li. 
1.30 f^i>'J'Vh;i'/^*7A^iix.-5ii^l*. 



[0035]$fc;^fgB^|Cffll%b;h.'5^'';x7.x;U, 
^IC, £fc^g|yjiL«<4A<X^U>-2. 6-7^ 
b-hA^bm/?e$:h.^^°'JxX5^;K;)S|®|SS 

li 0.40-1.00 •TV'';-;;f>;u/^^7A, »*L<I4 

0.42-0.95 -re/'J-vK/U/^f^A. $f>ICj?^L<l* 
0.45-0.90 •T*>'J'yh^U/^^7Aa)SSfflT?fcS. 
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Strontium or other oxalic acid titanyl compound , titanium 
trimellitate , titanium sulfate , titanium chloride ^A^^lf b 

Ticompound li, produced polymer ft' (0 Tires i dual amount 

iruro.i'-ioppm (Dmm\zu^^o\zm\^t^o 

[003 1 ]Sb compound <tLT(±, antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony ^A^^lf btl-So 

Sb compound I ±, produced polymer 4" CO Sb residual 
amount irLT 50-'250ppm <D©Hlz4i:^J:'5(::^iiat**o 

C0032]$fc, stabilizer <?:LT, phosphoric acid , poly 
phosphoric acid ^f> trimethyl phosphate or other phosphate 
ester S^^fi&ffl"r-5(DA<»*Ll^o 

CtLb0 stabilizer 14 terephthalic acid and ethyleneglycol (D 
slurry blending tank A^b esterification reaction step 4^ 

Pcompound 14, produced polymer 4" CO Presidual amount t, 
LTS'-IOOppm (Dm,m\zU^i:o\zm\it^o 

[0033]$ fc, polyester \Z^W^ t:tlfz diethylene glycol 
content ^ to |Z esterification step IC basic 
compound , for example triethylamine , tri- n- butylamine or 
other tertiary amine , tetraethyl ammonium hydroxide or other 
quaternary ammonium salt ^^JQ^-SCA^ Tr^-So 

[0034]this invention IZffll^btL^ polyester , Wz, 

repeat unit ethylene terephthalate A^b configuration ^tt 

polyester (0 intrinsic viscosity 14 0.50-l.30deciIiter 
/gram , preferably 0.55-1 .20deciliter /gram , ^ bl- 
preferably 0, 60-^0. 90deci liter /gram ^^fflTfe^jo 

intrinsic viscosity A^ O.SOdeciliter /gram ^S|1?I4, ISfiL 
tz molded article or other mechanical property A^St^b 

1.30deciliter/gram (4, molding 

machine ^T? ^ I:: resin temperature 'h^'B\<Ur>X 
thermal decomposition A^SiJL<^i:y, fragrance retention \Z 

SIS"^ free low molecular weight compound A^le 
Lfcy, molded article A^ yellow l^^'fe'^S or other 
problem A^lSZ-So 

[0035]Sfc this invention fCffl I Vbtt^ polyester , ± 
fzi> repeat unit A^ ethylene -2, 6 -phthalate A^b 
configuration $tl'5) polyester (D intrinsic viscosity 14 
0.40- LOOdeciliter /gram , preferably 0.42~0.95deciliter 
/gram, $blC preferably 0.45'-0.90deciliter /gram ^l^ffiTf 
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SIS*figA< 0.40 T^iy^Jvi^jy^P^pJ^^mVlt. 



[0036]7KU X7.x;KD5^-v7^a)ff$ (* . V 
J.6~3.5mm. H'^L<\t !.8~3.5inm (O^MXh 

•So 

CDT-thTiUxtK^aii lOppm JUT. »*L< 
(i 8ppm KIT. $bl::»^L<li 5ppm WT. 
;uAT;U7^tK^gli 7ppm KIT. »*L<(i 
6ppm WT. $bl::5T*L<(i 4ppm lUTT-fc-So 

tK^^fi^ 7ppm \>jLTiz't^:fj)i\mizm^ 

fcl>T 1 70-230 deg C (7);S^"e@=fflM^-r-5* 
[0038]*fc. :*:^B^|cffllMitL^*^gxXx;U 

Uxxx;u$^^>5^'g=i-;i.^^(7) 1.0-5.0 
5?*L<li 1.3-4.5 $bl::»*L 
<ii i.5--4.o^;u%-efe-So 

vx5^b></'j=3'->i.*A< 5.0 

[0039]^fc. *«SB^(zffltNbtl*n^"'JX7.T;U 
CDUtt 3 SftCD#^gl± 0.50 fii%)aT. » 
*Uli 0.45 aM%JaT. *blcff*L<li 0.40 
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intrinsic viscosity A< 0.40deciliter /gram ^MVit, W^L 
tz molded article or other mechanical property A^Bl^o 

I.OOdeciliter/gram "^f^^^^"^ li, molding 
machine ^Tr }$M resin temperature A^*;g<^foT 
thermal decomposition *^;^L<^^U, fragrance retention |C 
iiW^JBiU't' free low molecular weight compound A^l^JbD 
Lfcy, molded article yellow (C^fe'^-S or other 
problem t^f&Z^o 

[0036lpolyester (D chip (D geometry l±, cylinder S, 
rectangular type , 3lli flat platelet or other l^'^Ht?4cl:<, 
■t^D size f±, machine direction and transverse direction , 
height 1.6-3. 5mm, preferably 1. 8-3 .5mm 

for example cylinder MO)^"^ (±, length lil.8-3.5mm, 
gli 1.8-3.5mm extent 1?& ^ (7) A< practical Tfe-So 

Sfc,chip CD weight 1* 15-3 Omg /<i(D®HA< practical V 

[0037] ^fc, this invention l-ffll^btl^ polyester <D 
acetaldehyde content it lOppm or less , preferably 8ppm or 
less , $b(C preferably 5ppm or less , formaldehyde content 
li 7ppm or less , preferably 6ppm or less , ^ bl- preferably 
4ppmorless "Cfc-So 

this invention "Cffl I ^btl^S polyester CD acetaldehyde 
content ^ lOppmorless, formaldehyde content ^ 
7ppmorless Icf -5 method l±*#IC|S^^*tSt,CD"ei4?tC 
L^o for example low molecular weight CD polyester ^ 
vacuum T3ll± li inert gas atmosphere TCl^jL^T 
170-230 deg C CD temperature Tr solid phase polymerization- 
-5 method ^^(fb^'S o 

[0038]*fc, this invention IZffl I Nb*l4 polyester IC^S 
"a cSixtz diethylene total glycol amount li said polyester 
^ configuration glycol component CD 1 .0-5.0mole % , 
preferably 1.3-4.5mole % , $b(C preferably 1.5-4.0mole % 

diethylene total glycol amount 5.0mole % ^M^?>^a 
It, thermal stability A^S<^^y, molding B#|C molecular 
weight decrease t^:K^< U-Dtz^}, ^fc acetaldehyde 
content formaldehyde content 0 increased weight t^'^b 

^fc diethylene glycol content A<1.0mole% 5feiSCD^a 
14, SffLfc molded article CD transparency A^S<^f4o 

[0039]^ fc, this invention lwfflt^b^^-5) polyester CD cyclic 
trimer CD content 14 0.50weight % or less , preferably 
0.45weight % or less., $blC preferably 0.40weight % or less 
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iftLOt 10^-1 apai, *bicff^uii3o 
^~io fl#rBir'fcy.7Ko);gjti:Lrii 2o~i8o 

deg C. »*L<I± 40-150 deg C. $blC»*L< 
It 50-120 deg CT?fe-i»o 

MTi^i. TKmmm^mLxnmmt^ztiz 

^^^m^<D^§^ii^-t^zti><X'ts th>lZ 



LXL-^5t. SfLt^7kA<^fi(ZAfflr•^D<5)I^A^ 



Sf)fflt--5ci:lCcfey. 7K5!ia*f Elegit 
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this invention, (/) polyester A'* b heat resistance CD hollow 
molded article ^^f&Jt^t^^-a li heating mold P^X 
thermal processing ^^7^5 t^, cyclic trimer (D content 
0.50weight % or more t'-S^a , heating mold 

surface -^CD oligomer i^fS tl^M^lzmUL. Sf#Lfc 
hollow molded article or other transparency il^^'^izMit't 

•So 

[0040]polyester 14, cyclic trimer or other oligomers A^f&M 

- mold interior surface mold (D gas (D exhaust port , 
exhaust pipe "t^ZtV mold fouling #$lt^± 

"^-SfctolC, BtFtBO melt condensation polymerization Xli 
solid phase polymerization CD ^ I C7X<t CD contact process ^ 

[0041 ]7ki:(7) contact process (7) method tLTIi, 7K4»lC 
;ilt^ method Ti^^lf btl-So 

7Kt(D contact process ^ tT^f3 B^FbI tLXit 5 min 
~2day , preferably 10 min --1 day , ^ blC preferably 30 
-10 hours V , TkCD temperature tLTfi 20-180 deg C, 
preferably 40-1 50 deg C, ^ bit preferably 50-1 20 deg C V 

[0042]water treatment method continuous |3, Xli 
batchwise <Dl^•ftl tj, treatment tank A^blttiiLfc 
treated water (D'^^T, fc^ I MiJSi:^ industry wastewater 
irLTLSot, IffLl^TKA^ large amount IcAfflTrfe-SIf 
yTr^^:<, waste water increase T? environment ^O^^t^ 

namely, treatment tank A^bJ^ utiLfcli^^tf <<t^;— SjiCO 
treated water water treatment ♦f^MLTSfJffl'^^Ct 
l-cfcy . f^i^S^i: water amount ^iSML, Sfc waste water 
increase V environment ^CD^#^f£3^-^-5CA< T?^, ^ 
bIC water treatment W^&'^tl^ wastewater Ascertain 
extent temperature ^SJtLTl^tlli, treated water (D 
amount of heating t'J^$<Tr^4o 

[0043]water treatment method continuous |3, X(i 
batchwise V ti, treatment tank A^bJIfJtlLfc 

treated water CDf^T, fe^lMiJ&i:^ industry wastewater 
tLXL^Ot, IfrLlVKA^ large amount IZXmXh^ltt'^ 
y"C^>:<, waste water increase X environment -^(D^WA^ 

namely, treatment tank A^bl^tt!Lfcl^'Ej:<i:t— SPCD 
treated water water treatment ^^W.LXW^l^'t^Zt 
l-<fcy , water amount ^iSML, ^fc waste water 

increase -5 environment '^CDl^S^iSMf -SCIA^ "C^, 
$bf- water treatment If^S^tt^ wastewater Ascertain 
extent temperature $SJ#LTl^tl IS, treated water CD 
amount of heating ti'h^<'C^^o 

^blw, SflJffl'f 'SCtlCj:^ , water treatment W^iZ^if 
treated water O flow ^±\fi>Zt^ Tr^, treatment tank 4« 
nonuniform fCJfeSZ^ Rfilf ^>fcto, 3a$ck< water 
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[ 0044 ] L A^ L 5!1 S *i b llf iU tl -5 i!a S 7K I C 

^l^*-r-SSligT:'.-K'jx7.x;KD^-v3^iz:77'-(' 
;UG>:77'r>^MA<*^l::^<'5:-5o 

^•et, lt^xii0mfc;K'Jxxx;i'5^'v:^fff 
^y:fta>mmmizMy7-(iy(D^^f}<^m 

izmmt^o 

[0045l7K'JXX7^;UMitXg|CfctxT^4-t-5 

X§^igfc^°'Jx;^-r;U5^>v:^A>v,|5|2or)j;5/j: 
::<Dj:5^£:?7'f>icj;yn?'jx7.T-;ua)iisSB^a1± 

[oo46]*^B^ii, 7i^!&mm'^nm^ii:tzt° 

yxXx^5^-V^<7>77'f>fi^ lOOppm KIT, 
»*L<li 50ppm KIT. ^FblCjf * L<l* 20ppm 

^°'J:i:XT-;U5^'y3^<D77'r>ftA< lOOppm 

^°'Jxx-T^u©ijSat4A<iSji$ 
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treatment ^'nUo CA^ quality ©SSLfc resin A< 

water treatment polyester chip \Z^^ Lfc 
fine ^,*LN3ii-r5a)mt.fc-5A<,flow $±lfSc:A< 'e^-'Sfc 
to, fine (7)'>^^L^ quality (D^^Uc resin t'^'&n^^ 

[0044] LA^L treatment tank A^bJIf bb^tl^S treated water 
ICli , treatment tank |C polyester (D chip ^gltAifX'S 
step T'KtlC polyester CD chip Icj^^ LT 1^-5 fine -V^, 
water treatment B§fZ polyester (7) chip (^±^-51^1^ 
treatment tank 11 i: CD gJi-eSS^-f^ polyester (7) fine A>* 

LfcA^-^r, treatment Jank A^b^^fttlLfc treated water 

treatment tank ^MLTS^lJfflt" -St, treatment tank P*? 
0 treated water IZ^S ix-S fine Mli^fe|glCig^Tt^<o 

-^"(Dfcto. treated water 4>IC^$tlTL^^ fine A< treatment 
tank S-^pipe MlZ-^^ LT, pipe ^IS^b-T^ Zt< fe 

'So 

treated water 4^1^^^ ^^TL^'5 fine A^SZ>* polyester 
0) chip fCj^fS L, this ^, moisture ^It^^^t"^ step 
Tr polyester (D chip I Z fine electrostatic xSSIZcfcU ;w 
9 t'5>fci^), polyester CD fine content A^*^^Sl::^<^*:4o 

t#IZ, water treatment {ZM fine 

T?t, drying process CD^lC polyester chip ff M silo ^ISlt 
Tchip ^ transient f-Wi6't''5iin , pneumatic transport 
pipe pneumatic transport facility chip 
Cicfcy fine CD*^A<^S4gfZig*ar'5o 

C0045]polyester production step /wfel^T^^*^-?) fine IC 
li crystallization promotion x4:^A^fe^>A^, water treatment 
step polyester chip A^bmflBOcfe^'fe step T*^4 

L/rfine CD crystallization promotion SftSli extremely high 

this cfcd^f fine (C<fcy polyester CD crystalline A^iSil^Ftl 
r, S?|Lfc bottle CD transparency liS<3!rf:y, bottle 
mouth part crystallization B$ CD degree of crystallization 
excessive <t^foT mouth part (D dimension standard (:: 
Ab^t<^fy, -t-CDfcft mouth part CD capping deficiency , L 
tzt^^X contents CD;;i:txcD cause Iztji^o 

[0046]this invention , water treatment ifSTS&JiLfc 
polyester chip CD fine M:^ lOOppm or iess , preferably 
SOppmorless, ^bf- preferably 20ppm or less (CiST'^'-S 
ZlZ^oX ±IB0 problem ^M}^ti>t(DVh^o 

polyester chip CD fine mA^ lOOppm ^JSx.'S^n' , 
polyester 0) crystalline *^{£ji$tir, transparency (DSt^ 
bottle ttjiotz^, ^fc mouth part crystallization ^<D 
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0) ^ ;4 A t> < Jtf y □ it S|J(7) e 

[0048]JaTl::7k«iS$l||«lc^79:&;i^i?iJ 
c;f^lc|SS•r5t<^>■C♦l*^^L^, 

So 
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degree of crystallization excessive t^^y, mouth part (D 
dimension standard (^Ab^f<^fy mouth part 0 capping 
deficiency t^C-SCA^ fc^o 

[0047]water treatment ^(7) IS: JiLfc polyester chip CD fine 
i'^i^'Pt^ method irLrii, for example ISiJi^CD 
polyester chip ^ sieve classification step air stream V 
classification jC fine removal apparatus ^ii'^" method 

this cfc5^f fine removal process f±, polyester chip t:^^ 
3^f* iilffiJs^lcfJffl^tlS vessel mz^M fS step 

[0048] IjAT 1- water treatment ^ industrially (C^T^^•5 
method ^iJJjjS-r ti>i)\ Ztllzm^titOX^ittJil'^o 

processing method It continuous method , batch system 
(Dl^ttiV i^L^XtJil^ industrially (CtT^f^ tzisbiz 
It continuous method O^A^Sf^Ll^o 

[0049lpolyester chip thatch system "C water treatment ^ 
(±, silo type (0 treatment tank A^^Cfbti-So 

namely, batch system polyester (D chip ^ silo ^SltA 
water treatment ^fT^?'5 o 

fe-SlMi rotating cylinder type (7) treatment tank |C 
polyester (D chip ^ SitA^, ^BLUA^h water 
treatment $tTl\ 7Xi:(D|g®^$bIw efficient |::-r'5Ct 

this if a , polyester chip ^ treatment tank rtfC^A, 
fSirAIC treated water ^iUfcL, treated water (ifgvglCj; 
y continual Xli discontinuous (generic LT continuous t 
1^9 CA< feSo) l::«SU continual X(i 
discontinuous IC—gpO) treated water ttiLTlfrLt^ 
treated water ^ji^JDffiJ&LT water treatment "t^o 

-f-LT, water treatment $1 7 post-treatment Wt^hWtijLtz 
polyester chip ^^t^L, 5 1 ^i^^" fine separation ^ff^fo 
T polyester (7) fine content 1 OOppm or less IZi&Tt'i) 
ZIZ^-dX ±ti(0 problem ^m^ti>o 

[0050]polyester (7) chip ^ continuous (C water treatment 
'ti^a (i, column type 0 treatment tank IZjSjgc, feS 
IM± discontinuous (^polyester (Dchip ^upperpart «i:yS 
l+AiK, laminar flow Xli countercurrent "CtK^ 
continuous feed UT water treatment o 

■^-LT, water treatment 7 post-treatment Wt^ioWiii'ti> 
polyester chip ^I^J^L, ^l^ljc^ fine separation ^^T^So. 
X polyester (7) fine content ^ 1 OOppm or less IZiST'^S 
ZlCcfcor ±IB(7) problem ^^ifc-f 
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200ppm JJIT. *f*L<(i I50ppm KIT. $ 
t>IC»SL<li lOOppm &.TlZpmti>(Ot<m 

x;u5^-v:^(D:77'r>#S2!)<$ti 2ooppm ^m^^ 

>^1:^ lOOppm JilTlC-r^)fc«ftlC(i;*:^(D:7 
[0053]7j<«ia<f(Z^A-r^7K'JXX7^;U^-y^ 

xx7^;u^-v7^i:^(cJ$7K1--5fliS*a){St»l: 
$ lOOOppm JUT. »SL<tt 500ppm WT. 
l::ff*L<(± 300ppni JilTlCftltL^CA^biiaa 

7B#jSt?(D7lC't>ro^St»aii lOOOppm lilT. 5? 
*L<li SOOppm JilT. *blCjf*L<li 300ppm 



[005 this invention (CS$T , water treatment ffi^tt 

JSXIi l±5tejS5 -5 polyester chip ©fine content ^iStl 
200ppni or less , preferably ISOppm or less , ^hlZ 
preferably lOOppm or less IZflJEgf-SCDA^M^Ll^o 

[0052] water treatment W'^^^Xit (±3feS ti> 
polyester chip 0) fine content 200ppm ^ Sg^-S^^ , 
treatment tank rt(D treated water 4" <7) powder amount 

Mizi^mti>fzif) pipe jss*e)-i±/-cyf -SL, 

CD polyester chip CljwIS Lfc fine content A^^<'ti:y, 
product polyester O fine content $ lOOppm or less IC^-J 
fz^lZlt large type CD fine removal apparatus ^ISS'^-S 
!k5»MA^fcy, facilities cost ■V' operating cost A^m<'0^ 
problem 'C&'So 

[0053]water treatment ^f(cSA1''S polyester chip CD fine 
m.^^'P't^ method (tLTIi, for example solid phase 
polymerization ^CD polyester chip $ sieve classification 
step ^ air stream t? fine removal process $3"^ method 

[0054] this invention , polyester chip (D 

continuous system water treatment method (Dii^n it 
treatment tank A^b polyester chip tAfC wastewater i'i> 
treated water <D powder amount ^ lOOOppm or less , 
preferably SOOppm or less , $b(- preferably 300ppm or less 
l-*tj#L^j:A^b treatment tank A^bJJ tti^tl-S treated water 
CD— SP^ treatment lank I^MLT repetitive use ir^Ot^W, 

batch type water treatment method <D^'^ li, . water - 
treatment (7) finish time T? CD 7X4^^7) powder amount It 
lOOOppm or less , preferably SOOppm or less , $blC 
preferably 300ppm or less IZ'^ii^olZ treatment tank A^b 
treated water CZ)l^^^/:<<tt~gP$' treatment tank 
ICJKLT repetitive use "t^o 

CZT?, powder amount measurement method V 

[0055] treatment tank rtCD treated water 0) powder amount 
CDi^iD^JJUK.'SfcftlC, treatment tank A^bSflliLfc treated 
water t^MlS treatment tank IZiE.^tt^'^VCD step V<}^U 
<tt Iplaces ia±l::fme ^^^f^ device ^mmti>o 

fine i:t^s^'t^ device tLXlt filtration device , membrane 
filtration device , precipitation tank , centrifiige , foam 
processor ^t^^l'fhil^o 

for example filtration device "^fetlli, system tLX belt 
filter system , bag filter system , cartridge filter system , 
centrifiigal filtration system or other filtration apparatus 
Ifbtl^o 

4* Trt continuous iZ^l^s^O IZlt belt filter system , 
centrifugal filtration system , bag filter system 0) filtration 
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m,»*L<tt 10-70/11 m. $t>l::jlf*L<li 
I5~40^m A<J:L^ 

[0056];K'jxxx;uf^-y3^^xSWl-7k«&S-r 



-ISl::x||fi<jl::fflt^t.*t-65^^7Xlz(i. 
(Dite±llt4^!i$ftSi:-r^*f*t*4^ Ziffle, /x*^ 

(0057]LfcA«or. ;KUXX7^;U5^'V^^7Ki!lS 
f ^ycft(c^nA^b#A-r^7Ki:LT. fig 
l~25/im (015^^ 10-50000 ii/lOcc ^t;*^ 

€)t<7)•CI*^Cl^A<, »SL<I* 2000 M 
/lOcc KIT. .fcOff*U<l* 500 <i/10cc WT, ^ 
t)I^Jf*Uli 100 fi/lOcc, if#lCjlJ^L<li 10 

[0058]^j:fc\5!lS7k*a)fig l//m *ji(7)fi 

fig l//m *;l©fi^|5[tLTIi»*L<(i 
100000 li/IOcc iilT, <ty»*L<(i 50000 ® 
/lOcc JiiT. ^?bl::Jf*L<(i 20000 li/IOcc JJl 
T, !f#(Zjif*L<li 10000 ®/10cc &lTV$>^o 

1 Am laTtOfi^^Tk**^?)!^* , a>Ko-;u 
[0059laTlr7ki!ag|zffltN^.fig I~25Am 

ofi^^ lo-5oooofi/locc#^;*^^#'Sp^j^$ 
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apparatus ^^'J^LTl^'So 

belt filter system 0) filtration apparatus 'XHb^lt filter 
material tLXlt, paper , metal , fabric ^A^^if b+l^o 

^tz fine O^^t treated water <7)5fttl^ ?illgck<fT^C9 fc 
to, filter (DSO size (i S'-IOO^m , preferably lO-TO^im , ^? 
bIC preferably 1 5-40nm A<ckl^o 

[0056]polyester chip ^ industrially \Z water treatment "^-S 
ii^ , 5!ialCfflL^^7kAnarge scale Trfc-SZtAMi 
natural water (industrial water ) "V^ wastewater ^SfJfflLT 

this natural water H, river water , underground water 
^ ;t>^bfflP LfctCDTr, tK (liquid) CD geometry 
^fl^^S, sterilization , foreign matter removal or other (SkW. 

—^IC industrially lCfflL^bti^ natural water iZit , 
natural worid O, silicate , aluminosilicate or other clay 
mineral ^{t^ti"^ inorganic particle bacteria , bacteria 

spoilage Lfc plant , animal (C origin ^tt"^^ -5 organic 
particle ^^<#W LTl^^o 

C:tLb(D natural water ^fflt^T water treatment ^^T^^:3 

polyester chip I C particle A^;*^!! , ;SSLT crystal 
nucleus ir^iry.this i^^C polyester chip $^fflt^fc hollow 
molding vessel (0 transparency t^^'^lZ^K^tji^^ 

[0057] Lf-A^-:3T, polyester chip ^ water treatment "^-Sfc 
MZ outside the system 7!)^b^At"'5)7K<!:L'C, particle 
diameter N25^m 0 particle 10^-50000 <i/10cc #t?7K^ ' 

treated water 4" <D particle diameter 25jim ^JS^-S particle 
14. *#lCSg^f4 tCOVlttjil'^o preferably 2000 O/IOcc 
or less , more preferably 500 ffl/lOcc or less , ^blC 
preferably 100 ^i/IOcc , particulariy preferably 10 fi/lOcc or 
less trfc-So 

[0058]^CJ5 , treated water 4^ <D particle diameter I ^im 

particle I^ULT 14, this invention V^^lZ^R^-^^ i>0 
'CI4^^l^o transparent resin proper crystallization rate O 
resin ^'^i>tzii>lZlt , 6^^Ul\yjt<^tU\ 

particle diameter l^im ^iS(7) number of particles iLTIi 
preferably 100000 ii/lOcc or less , more preferably 50000 
/lOcc or less , $b(C preferably 20000 ii/lOcc or less , 
particularly preferably lOOOO ffl/lOcc or.less T?fe^o 

Mm or less (7) particle $7K*A^bl^*, flltJP "f^ method 
i:LTI4 ceramic membrane , organic film or other film ^ffl 
I ^fc precision filtration ultrafiltration method , 

[0059] islT IZ water treatment particle diameter 

K25nm (7) particle 1 0-^50000 <i/10cc ^tvK^ff* 
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C0060]7K*CD$u^-?S^ 50000 il/IOcc \>iTlZt 

1-25 /im a)*it^O)^Wft 
^. 10-50000 fi/lOcc IZt^Zttm^^Ll^ 

[006l]*fc.5^M*ICli,Na,Mg,Ca mO>± 
[0062]Lfc*<or. ^^7jc$7K5aS(cCEffl-r-5 

m^^y^m i.oing/g->h;niiTicigj^$ii-c 

[0063]7KffliSLfc7K'Jxx7^;u5^->:^ligB^ 
a^0Ci:^f*<P,7K^y^fir;K'Jxx7^;U5^-> 

Coo64l;KuxxT^^5^«y:^a)ltfilttii^fflL^f> 

jMlitv. JiaL4-A<b. HIE 

'^^:^^'(>Mi?^?'rvhlzHa^m^. Ap|ft«ft 



method ^i^mt ti>c 

[OOeOlTK't'ro number of particles 50000 IS/lOcc or less 
(^■^•S method tLTIi, industrial water or othernatural 7k 
^ treatment tank IZj^Hi^t^-^X'CO step (O'ptjiKtt 
Iplaces ti±(Z particle -5 device ^ISa'f'So 

preferably natural world 07K0ffiDI PA^b, mil2Lf- 
treatment tank , treatment tank A'' b wastewater L/iTjC^S 
S treatment tank IzM't pipe , fine removal apparatus ^, 
water treatment ICjJJ^^S: attached facility ^-sl/itz 
treatment apparatus l::3i-5S'rr(7)fBll:: particle 
device ^ISHL, treatment apparatus IZ^tt^t^Ti^fpOy, 
particle diameter I ~25nm <7) particle content i& 10-50000® 
/lOcc {Zt^Zii< ^^^Ll^„ 

treatment tank rtCD treated water <D particle ^^^f -5 
device tLTTIiirSBCD 7k 4^0) fine removal apparatus ^fi& 

[0061 natural water IZli , Na, Mg , Ca or other metal 

ion ^ large scale (C^^t?L^-i)^^ A<fcy,this JioU 
natural water ^ fflt^T water treatment ^fr^io t, Ztlfo 

polyester chip (Ciwft , iSSL-T crystallization promotor 
<kLTff fflU this cfco'Jj: polyester chip ^fflL^fc hollow 
molding container (0 transparency i)^%'^lZM<^J:^o 

[0062lLt;A^oT, natural water ^ water treatment ClfiEffl 
■^■■5^0 li, ion-exchanger tower ^"C CtlbC) metal ion 
l.Omg/literorless ClfiMLT .S3<C/»< igJ^T'fe-S. 

[0063]water treatment L/i polyester chip li vibrating 
sieve , Simon cutter or other water cutting apparatus T? 
dewatering L, drying process '^^iH'^-S. 

obvious Cii^f A^b water cutting apparatus X' polyester chip 
t^lSi^tltzTKit filter filtration apparatus , centrifuge or 
other fine device '^iib^i, water treatment IZ 

[0064]polyester chip CDlS;Jil±ii^. ffltNbja-S polyester 
chip 0) drying ^l^mv^ i>o 



continuous ICl^j^'^-S method irLTfi upper part efeV 
polyester chip ^#t$&L, bottom J^Vdrygas ^ gas 
permeation i'^ hopper type CD gas permeation dryer A^ii 

dry gas amount $MbL, efficient method tL 

Xli rotating disk type heating system 0 continuous dryer 
A^SlStl, trace (D dry gas ^ gas permeation L^CA^?), 
rotating disk outside jacket I ^ heated vapor , heated 
medium ^ ^ttioLfc granular polyester chip ^ indirect 
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[0067] 

l,l,2,2-T^h^':7P;UX^l//:7xy-;U(2:3 fiS 

itm-^^m'p 30 deg c r'0>jtiaEttSA^f,^^^) 

[0069](2)S-g 

•T?25degC-??ai|^Lfco 
[0070](3)7K'<)XXTF;K7)^tt 3 Mfi:0)#S 

^ia^x^m.ti>. 

[0071 ](4P7'OCD#ftil|S 

^Siiii?) 0.5kg ^ JIS-Z8801 l::.i:-5P¥U:-+;£ 425 
^m <D±mt:\t-ofzmBl\W& 30cm)«)±rc 
^■t+.±7!i^b 0.1%(D*5^:t>^l^®jgttSiJ(7 

*^b. ±giiigi|iM*ii7cin, 6oa^i ^i-T' 1 ^j-r^m 

^©tift^^ySL. iitBi^^If 10~30kg 



[0065]batch system XVi^thAvy^T iLTIi double cone 
rotating dryer *<fflL>btt, vacuum Tt?fcSl^li vacuum 
T trace ©dry gas ^ gas permeation L'JcA*?)$!;JSt?^-5 . 

fc •5 l/'^li atmospheric pressure Tl? dry gas ^gas 
permeation U^i:A<blij^LTt«kl^o 

[0066]dry gas irLTIi atmospheric air X^j^I.'XtLUI^ „ 
polyester 0} hydrolysis "V* thermooxidative decomposition 
X molecular weight decrease ^RSjh'^'-SX^.A^bli dry 
nitrogen , dry air A^i?^ LL^o 

[0067] 

[Working Example ]JJIT this invention $ Working 
Example izjzy *tt;6<JlcUi0J-ri)A<, this invention li C 
tlb<7) Working Example \zm%tiX^^<r)X\tti\.^o 

'f'iii , this specification 4'I^^D(■^'■5i^£ property value (Ji 
measurement method ^JsiT iZ^L^^'f^o 

[0068] (1) polyester <7) intrinsic viscosity (IV) 

1, 1, 2, 2- tetrachloroethane /phenol (2:3weight ratio ) mixed 
solvent ^ 30 deg C T?0 solution viscosity tl^!->i!iLlt)tzo 

[0069] (2) density 

carbon tetrachloride /n-heptane mixed solvent <D density 
gradient tube X 25 deg C XM%l,tZo 

[0070] (3) polyester CD cyclic trimer O content 

specimen ^ hexafluoroisopropanol /chloroform mixed 
solution \Z^ML, cFbIC chloroform ^iPilT^&IR'^'So 



v-tllC methanol ^^iKJ^T polymer ^ffi^tH ^ , ®j©'f-5o 

filtrate ^ evaporating and drying to solid L, dimethyl 
formamide "Xr^StL, liquid chromatography method J:y 
ethylene terephthalate unit A^P> configuration tiitit cyclic 
trimer ^ quantification Ly=o 

[0071] (4) fine CD content 

resin 0.5kg ^ JIS-Z880I X CfU^ dimension 425nm CD 
metal screen ^liofrnet sieve (diameter 30cm ) CD±(CS 
ii", ±A^b0.1 %CD cationic surfactant (alkyl trimethyl 
ammonium chloride ) aqueous solution tK^ 21iter per minute 
CD flow X shower state ICA^It ^CA^b, ^ vibration 
amplitude width l^7cm,60S%/l min X\ minute sieve o 

this {i^^^yjiU resin ^ total 10~30kg sieve o/c© . 



.Sv'5l^^i:$^lfr:7T-<>(±|^SSi4S«j7K5§?a sieve %ttMzT\iit lilf surfactant aqueous solution 
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tmz^mn^^t^ loi is^7.y4)i'^--cm 

Z^^i3y7.y^)l^-:^tm^^ff^V lOO deg 
C X' 2 B^PB^Jt^, -/^^LXn^Ltzo 

[0072](5)^-fX(ajS%) 



[0073](6) fivg* * <7)|»t»«(ppm) 

«i3i*i(Djaia7K*G)SfaiP3!)^f> jis 20 y 

■VVn.O^i'JU'Sf— ^JiiiLfc^aaTK^ lOOOcc 

mmt.^i^m^^im igi **^x7^;u^-Tr 

atJg^. lOd deg C T 2 I^PelltiiLMSTr'MJ 
C0074](||J6g!l 1)ISP n^O) GAF 3'-<>lU^i— /< 

'v-y PE-iP2S(^'Jxxx;i'7x;uh, iiiifgS I 

t±i □ 2. 9!immT^0t°'J:r7.7-Jl'^y:ftmm 
7X05g^fel(D^tBP 3.^-/'v-7'P-^iliP 

iaS* * CO 7 -t h7 ^Ux t K-^y 'J a ^ 

t-C/-tx°Ux5^U>7^U3'^U-h(JUT.PET tBS 

[0075]@ffifi^^(O7K'jxxx;u^-:/3''^^^ 

130ppm -efcy, SISffi)tA< 0.75 T^i^'J-vK^U/ 

SltA< 1.399g/cm3, ^tt 3 jH*^ftA< 

0.31 aft%-efe^ PET 'j'vzf^mmyy.-^s^ 95 

deg c l::a>hn-;u$^ifc*5!iSi['^ 50kg/B# 
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(:: Iwaki Glass supplied IGIglass filter TJiiiULT^ft, 
deionized water X}^-ofza 

Ctl$ glass filter C^t dryer F*?"C 100 deg C "C 2 hours It^S 
ft, /fliPLT measured weight Lfco 

deionized water T'^;t, I^^OIhII: mif'^m^JML, 
constant mass IZfji-otzZ^ 5112 L, this weight A^t> glass 
filter O weight fine weight ^tUtlbtZo 

fine content \t, fine S/sieve total resin weight , 

[0072] (5) haze (haze %) 

hollow molding vessel (0 shaft (thickness $>14mm) <fey 
specimen $^yS5iy, Toyo Seisakusho 111 haze meter XM 

^„ 

[0073] (6) treated water ^PO) powder amount (ppm ) 

treatment tank (7) treated water 4" <D exit aperture A^bJIS 
standard 20mesh (7) filter ^ii ilL/i treated water $ 
lOOOcc L, Iwaki Glass supplied IGIglass filter T?it 
jS^, 100 deg C "C 2 hours I^^L room temperature TVTv 
^0a. weight ^m^LXUiiiti>. 

[0074] (Working Example l)ISPsupplied CD GAFfilter bag 
PE-1P2S (polyester felt , filter precision lum ) X'&^7i(.fp0) 
particle removal apparatus 9 ^l&ML, this device 9 ^ L 
tz deionized water CD inlet 8, treatment tank upper part <D 
starting material chip supply port 1 , treatment tank <J) treated 
water upper limit level (DiSSlCfei) overflow exit aperture 
2, treatment tank bottom <7> polyester chip t treated water 
CD blend <D exit aperture 3, overflow exit aperture Ifb^bSf tH 
^tltz treated water t, treatment tank bottom CD exit 
aperture A'* b fit ttj^tlfc polyester chip CD water cutting 
apparatus 4 Ltz treated water A*, filter material A< 

paper 0 SOjim (D belt type filter Xhh filtration apparatus 
water treatment ^f^J^^ pipe 6, w4tb 
O fine ^SJ^(5^ treated water O inlet? fc<fci; fine 

treated water 4»(7) acetaldehyde glycol 
adsorption ."^-5 adsorption column 10 iffiS^fc capacity 
3201iter (D column type (D, Figure 1 IZyfk't treatment tank 
^fi^fflLT polyethylene terephthalate(KJlT , PET <tB§l^^) 
chip ^ water treatment Lfco 

[0075]solid phase polymerization ^(7) polyester chip ^ 
sieve classification step ^fiiaLT St#Lfc , fine content 
A^jt^ 130ppm "C , intrinsic viscosity 0.75deciliter /gram , 
density l.399g/cm<SP>3</SP> , cyclic trimer 
content 0.3 1 weight PET chip ^ treated water 

temperature 95 deg ClZpVM tiltz water treatment 
50kg/hr CD velocity Tr treatment tank 0 upper parti A^b^ 
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SArjgjs*^b 5 B^raiigji^ic, pet ^'v3fa>7x 

3 A^b PET "fyZf^: 50kg/KrBla)ii^-C5!VS7X 



100 ^Faiai^jiiE^cDaisLyz PET5^«v:fj$t 

^S^^ 12 xmmL. 10 h>a>x:J— (c3tJi 

c:© PET oyr-ii^tHtm Hppm rfeofco 

[0076]±IS(?) PET^-vT'"^ iiEli^L, «^S1{ 
M-lOO ltiiJfi)tfl^tllcj;y7Hh;KD^«|. 



Stttlfigff^SJttt 295 dcgC i:Lfc» 



;jfeicca)^lij5EftJt*:^ copoPLAST i±mo> 

LB-OIE fiEffJ^-CjS:^iilZ*?I 2.5 
2000CC W^lff^fiEffJLf:. 



S#;SJtl* 100 deg C lZ3>ha— juLfco 

nhi\xtz^n(o^'<xit i.o%r'StLfc2wi4 

too77](ibSfiij 1 tmmzLxmnm 
^LtzPET^vym^xm^mmt^-^t. 
-o-t&m^ 330ppin a)**r% ||J60« 1 ii^ 
m(oi5^xyi!.mmuzo 

ifbtvfc PET f^-;/:^(D77-f 280ppm 
[0078] 

20ppni 
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JSA^Jd A^b 5 hours passage ^IC, PET chip CD water 
treatment If-^CDlSA^^Itfc** water treatment W(0 
bottom 3 A^?> PET chip $ 50kg/hr (D velocity V treated 
water ZTirtttilL^^gBJaT^itftlC, water cutting apparatus 
4 Lfc treated water ^ filtration apparatus 5 ^S^fi 

LrSI>* water treatment ^flCMLT repetitive use ^gSJSL 

I00B#re1 continuous operation ^OffiSLf- PET chip 
JSL, silo 1 1 l-Sri^^, stream classification it fine removal 
apparatus 12 "CfiiaU lOton container l-3feJS Ltzo 

this PET 0 fine content 14ppm "Cfcofco 

[0076]±fEC7) PET chip ^ reduced pressure drying L, 

Meiki Co. Ltd. (DB 69-073-1195) M M-lOOinjection 
molding machine ICefcU bottle (D premo Id ed article ^i?£}f^ 

injection molding temperature It 295 deg C tLfco 

<)jf- this premolded article CO mouth part ^, near infrared 
radiation heater system <D homemade mouth part 
crystallization device AD^LT mouth part ^ 
crystallization Lfco 

ofllZ this premolded article COPOPLASTsupplied (D 
LB-OlEmolding machine "CSS method Clij;^ 2.5 times , 
circumferential direction 5 times CD draw ratio iZ 
biaxial stretching blowing . L, volume 2000cc CD vessel 

drawing temperature l± 100 deg C (C$J^ Lfco 

SffLfc vessel (Dhaze 14 1 .0%"C@tlfc transparency ^ 

o 

[0077] (Comparative Example I) Working Example 1 tl^l 
solid phase polymerization Ltz PET chip sieve 
classification step ^lijgL^fL^ , fine content 330ppm 
CD^S'C, Working Example 1 t^iiO) method V water 
treatment Lfco 

silo (CflriEL, fine removal apparatus VftS^i^'flZ 
lOton container IZ3t3l Lfco 

^ifLfc PET chip CD fine content 280ppm "C, 
Working Example 1 tf^C method VWi^Ltz vessel CD 
haze li2\3%tn'^lzmi}^otzo 

[0078] 

[Effect of Invention ] this invention 14 , treatment tank 
polyester chip ^ water treatment LT^^fLfc polyester 
chip Tr , said polyester 0 fine content 20ppm or less IZ 
'i'iZtlZ^^) , bottle CD transparency opening 
crystallization polyester chip A^Sff^tl 
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IWiWOM^UU^Ml [Brief Explanation of the Drawing(s)] 



im ll*^e3a)7KVxXi^;U5^^;/:/(D^itl::ffl [Figure l ]this invention CD polyester chip CD^itlCffllNb 

t^btlSMitSaO)— fJlJCDBSiaT-fe^e tl4 production equipment 0) one example (DBSEtffe^o 









Explanation of symbol > 


1 










1 


starting material chip supply port 
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overflow discharge 
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exit aperture of polyester chip and treated water 
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water cutting apparatus 
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fine removal apparatus 
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pipe 
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treated water inlet 
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deionized water inlet 
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9 


particle removal apparatus 
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10 


adsorption column 
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silo 
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fine removal apparatus 
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